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ROBOT MODULE MODIFICATIONS
November 16, 1992

The following modifications will be made to the Zymark Robot
Module to meet the Remote Operated Material Processing System
requirements:

* Modify the ‘C’ Robot Module Source Code supplied by Zymark
in order to re-compile and test a baseline version of the
Robot Module.

* Modify the axis terminology used by Zymark to be consistent
with the axis terminology used by Goddard (Vertical =
Elevation, Reach = Radial, Rotary = Azimuth).

» Modify the axis calibration factors to accommodate the
ROMPS Robot.

e Modify error handling so that an error is always sent back to
the interpreter if, for any reason, a command does not
complete successfully.

¢« Add ROMPS Robot/XP commands.

» Add ROMPS Easylab/Robot Command Variables.
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

S.ELEVATION

S:ELEVATION =x or ?S:ELEVATION

x = absolute elevation axis position in inches
O<=x <=18

ELEVATION POSITION COMMAND VARIABLE
COMMANDCODE #9

Move elevation axis to an absolute position or get the
current elevation axis position from the XP servo
controller.

S:ELEVATION =3

? S:ELEVATION
2

-

S:RADIAL

S:RADIAL =x or ? S:RADIAL

x = absolute radial axis position in inches
I<=x <=7

RADIAL POSITION COMMAND VARIABLE"
COMMANDCODE #10

Move radial axis to an absolute position or get the current
radial axis position from the XP servo controller.

S:RADIAL = 4.5

? S:RADIAL
4.5
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

S:AZIMUTH

S:AZIMUTH =x or ?S:AZIMUTH

x = absolute azimuth axis position in degrees
0<=x <=360

AZIMUTH POSITION COMMAND VARIABLE
COMMANDCODE #11

Move azimuth axis to an absolute position or get the

current azimuth axis position from the XP servo
controller.

S:AZIMUTH = 180

? S:AZIMUTH
180

S.SPEED
S:SPEED =x or ?S:SPEED

x = 3 axis speed. Speed is not a direct measure of

units/time, but is a relative measure (i.e. 2 is faster than

1).

3 AXIS SPEED COMMAND VARIABLE
COMMANDCODE #15

Set new speed for elevation, radial, and azimuth axes or
return the last 3 axis speed setting. Note that the speed
value returned reflects the actual axis speeds only if the
last speed setting was a 3 axis speed. To guarantee the
speed value returned is the actual axis speed, use the
individual axis speed commands: S:ELEVATION.SPEED,
S:RADIAL.SPEED, and S:AZIMUTH.SPEED.

S:SPEED =2
? S:SPEED
2

Robot Command Variable Definitions Page
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NAME:

SYNTAX:

S:ELEVATION.SPEED
S:ELEVATION.SPEED =x or ? S:ELEVATION.SPEED

x = elevation axis speed. Speed is not a direct measure
of units/time, but is a relative measure (i.e. 2 is faster
than 1).

DESCRIPTION: ELEVATION SPEED COMMAND VARIABLE

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #16

Set new speed for elevation axis or get the current speed
setting from the XP servo controller.

S:ELEVATION.SPEED =1

? S.EELEVATION.SPEED
1

S:RADIAL.SPEED
S:RADIAL.SPEED =x or ? S:RADIAL.SPEED

x = radial axis speed. Speed is not a direct measure of
units/time, but is a relative measure (i.e. 2 is faster than

1).

DESCRIPTION: RADIAL SPEED COMMAND VARIABLE

EXAMPLE:

COMMANDCODE #17

Set new speed for radial axis or get the current speed
setting from the XP servo controller.

S:RADIAL.SPEED =3

? S:RADIAL.SPEED
3
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NAME: SAZIMUTH.SPEED
SYNTAX: S:AZIMUTH.SPEED =x or ?S:AZIMUTH.SPEED

x = azimuth axis speed. Speed is not a direct measure of
units/time, but is a relative measure (i.e. 2 is faster than

1).

DESCRIPTION: AZIMUTH SPEED COMMAND VARIABLE
COMMANDCODE #18

Set new speed for azimuth axis or get the current speed
setting from the XP servo controller.

EXAMPLE: $:AZIMUTH.SPEED =1

7 S:AZIMUTH.SPEED
NAME: S:GRIP.SPEED
SYNTAX: S:GRIP.SPEED =x or ? S:GRIP.SPEED

x = gripper axis speed. Speed is not a direct measure of
units/time, but is a relative measure (i.e. 2 is faster than

1).

DESCRIPTION: GRIP SPEED COMMAND VARIABLE
COMMANDCODE #20

Set new speed for gripper or get the current speed
setting from the XP servo controller.

EXAMPLE: S:GRIP.SPEED =2

? S:GRIP.SPEED
2
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NAME:

SYNTAX:

S:SET.ABS
S:SET.ABS <variable>

<variable> = absolute command variable or rack location.

DESCRIPTION: SET ABSOLUTE COMMAND VARIABLE

EXAMPLE:

NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

COMMANDCODE #28

Set last absolute position to the absolute or rack position
defined by <variable>. No robot moves are executed. This
command is used to define an absolute position before
executing relative moves.

S:SET.ABS R1:RACK
S:CREL$

S:TRANS.ON
S:TRANS.ON

TRANSITION POSITION ON COMMAND
COMMANDCODE #31

Allow transitional moves. Once the current move is in
the vicinity of it’s target position, the next move can be
executed.

S:TRANS.ON

Robot Command Variable Definitions Page 8



NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

S:TRANS.OFF
S:TRANS.OFF

TRANSITION POSITION OFF COMMAND
COMMANDCODE #32

Do not allow transitional moves. The current move must

be at it’s target position before the next move can be
executed.

S:TRANS.OFF

S:GRIP

S:GRIP=x or ?S:GRIP

x = absolute gripper axis position in inches
O<=x <=7

GRIP POSITION COMMAND VARIABLE
COMMANDCODE #37

Move gripper axis to an absolute position or get the
current gripper position from the XP servo controller.

S:GRIP =0

? S:GRIP
0

Robot Command Variable Definitions Page
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NAME:

SYNTAX:

S:ELEVATION.CMD
S:ELEVATION.CMD =x or ?S:ELEVATION.CMD
x = absolute elevation axis position in inches

O0<=x <=18

DESCRIPTION: COMMAND VARIABLE ELEVATION POSITION

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #50

Define/modify or return the elevation position of a
command variable. When defining/modifying an
elevation position, the command variable isn’t updated
until an S:SET.BASE.CMD is executed. The elevation
position returned from a query is from the last
S:GET.BASE.CMD command.

S:GET.BASE.CMD <variable>

S:ELEVATION.CMD =3
S:SET.BASE.CMD <variable>

S:RADJAL.CMD
S.RADIALCMD =x or ?S:RADIAL.CMD
x = absolute radial axis position in inches

3<=x <=7

DESCRIPTION: COMMAND VARIABLE RADIAL POSITION

EXAMPLE:

COMMANDCODE #51

Define/modify or return the radial position of a command
variable. When defining/modifying a radial position, the
command variable isn’t updated until an S:SET.BASE.CMD

is executed. The radial position returned from a query
from the last S:GET.BASE.CMD command.

S:GET.BASE.CMD <variable>
? S:RADIAL.CMD

4.5

S:RADIAL.CMD =3.5
S:SET.BASE.CMD <variable>

Robot Command Variable Definitions Page

is

10



NAME:

SYNTAX:

S:AZIMUTH.CMD
S:AZIMUTH.CMD =x or ?S:AZIMUTH.CMD
x = absolute azimuth axis position in degrees

0<=x <=360

DESCRIPTION: COMMAND VARIABLE AZIMUTH POSITION

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #52

Define/modify or return the azimuth position of a
command variable. When defining/modifying an azimuth
position, the command variable isn’t updated until an
S:SET.BASE.CMD is executed. The azimuth position
returned from a query is from the last S:GET.BASE.CMD
command.

S:ELEVATION.CMD =3
S:RADIAL.CMD = 3.5
S:AZIMUTH.CMD = 180
S:SET.BASE.CMD <variable>
?S:AZIMUTH.CMD

180

S:GRIP.CMD
S:GRIP.CMD =x or ?S:GRIP.CMD
x = absolute gripper axis position in inches

O<=x <=.7

DESCRIPTION: COMMAND VARIABLE GRIP POSITION

EXAMPLE:

COMMANDCODE #53

Define/modify or return the grip position of a command
variable. When defining/modifying a grip position, the
command variable isn’t updated until an S:SET.HAND.CMD
is executed. The grip position returned from a query is
from the last S:GET.HAND.CMD command.

S:GET.HAND.CMD
S:GRIP.CMD = .5
S:SETHAND.CMD
Robot Command Variable Definitions Page 11



NAME:

SYNTAX:

S:SET.BASE.CMD
S:SET.BASE.CMD <variable>

<variable> = absolute command variable.

DESCRIPTION: SET BASE COMMAND VARIABLE

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

COMMANDCODE #54

Define/modify the elevation, radial, and azimuth
positions of a command variable.

S:GET.BASE.CMD <variable>
? S:ELEVATION

1

7 S:RADIAL

3.5

7 S:AZIMUTH

175

S:ELEVATION =2
S:RADIAL = 3.75
S:AZIMUTH = 90
S:SET.BASE.CMD <variable>

S:GET.BASE.CMD
S:GET.BASE.CMD <variable>
<variable> = absolute command variable.

GET BASE COMMAND VARIABLE
COMMANDCODE #55

Get the elevation, radial, and azimuth positions of a
command variable.

S:GET.BASE.CMD «<variable>
? S:ELEVATION

]

? S:RADIAL

3.75

? S:AZIMUTH

175

Robot Command Variable Definitions Page
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NAME:

SYNTAX:

S:SET.HAND.CMD
S:SET.HAND.CMD <variable>

<variable> = hand definition variable.

DESCRIPTION: SET HAND COMMAND VARIABLE

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

COMMANDCODE #56
Set the grip position of a hand definition variable.

S:GET.HAND.CMD <variable>
? S:GRIP

4

S:GRIP =0
S:SET.HAND.CMD <variable>

S:GET.HAND.CMD
S:GET.HAND.CMD <variable>
<variable> = hand definition variable.

GET HAND COMMAND VARIABLE
COMMANDCODE #57

Get the grip position of a hand definition variable.
S:GET.HAND.CMD <variable>

? S:GRIP
0

Robot Command Variable Definitions Page
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NAME: S:ZERO.ELEVATION
SYNTAX: SZERO.ELEVATION

DESCRIPTION: ZERO ELEVATION AXIS
COMMANDCODE #58

Set the current elevation axis position to { 0 }. This
command can be used to recover from a situation where
the axis position is unknown.

EXAMPLE: S:ZERO.ELEVATION
NAME: S:ZERQ.RADIAL
SYNTAX: S:ZERO.RADIAL

DESCRIPTION: ZERO RADIAL AXIS
COMMANDCODE #59

Set the current radial axis position to { O }. This
command can be used to recover from a situation where

the axis position is unknown.

EXAMPLE: S:ZERO.RADIAL

Robot Command Variable Definitions Page 14



NAME: S:ZERO.AZIMUTH
SYNTAX: SZERO.AZIMUTH

DESCRIPTION: ZERO AZIMUTH AXIS
COMMANDCODE #60

Set the current azimuth axis position to { O }. This
command can be used to recover from a situation where
the axis position is unknown.

EXAMPLE: S:ZERO.AZIMUTH
NAME: S:ZERO.GRIP
SYNTAX: S:ZERO.GRIP

DESCRIPTION: ZERO GRIP AXIS
COMMANDCODE #61

Set the current grip axis position to { 0 }. This command
can be used to recover from a situation where the axis

position is unknown.

EXAMPLE: SZERO.GRIP

Robot Command Variable Definitions Page 15



NAME: S:CALIBRATE.ELEVATION
SYNTAX: S:CALIBRATE.ELEVATION

DESCRIPTION: CALIBRATE ELEVATION AXIS
COMMANDCODE #62

Determine where absolute zero is by moving the axis into
the limit, backing away from the limit, and setting the
axis position to {0}.

EXAMPLE: S:CALIBRATE.ELEVATION
NAME: S:CALIBRATE.RADIAL
SYNTAX: S:CALIBRATE.RADIAL

DESCRIPTION: CALIBRATE RADIAL AXIS
COMMANDCODE #63

Determine where absolute zero is by moving the axis into
the limit, backing away from the limit, and setting the
axis position to {0].

EXAMPLE: S:CALIBRATE.RADIAL

Robot Command Variable Definitions Page 16



NAME: WCALIBRATE.AZIMUTH
SYNTAX: S:CALIBRATE.AZIMUTH

DESCRIPTION: CALIBRATE AZIMUTH AXIS
COMMANDCODE #64

Determine where absolute zero is by moving the axis into
the limit, backing away from the limit, and setting the
axis position to {0].

EXAMPLE: S:CALIBRATE.AZIMUTH

NAME: S:CALIBRATE.GRIP
SYNTAX: S:CALIBRATE.GRIP

DESCRIPTION: CALIBRATE GRIP AXIS
COMMANDCODE #65

Determine where absolute zero is by moving the axis into
the limit, backing away from the limit, and setting the

axis position to {0}.

EXAMPLE: S:CALIBRATE.GRIP

Robot Command Variable Definitions Page 17



NAME: S:ELEVATION.PGAIN

SYNTAX: S:ELEVATION.PGAIN =x or ? S:ELEVATION.PGAIN
x = proportional gain term (KP) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: ELEVATION PROPORTIONAL GAIN COMMAND
COMMANDCODE #66

Define the proportional gain term (KP) used in the servo

calculations for the elevation axis or get the current
proportional gain term from the XP servo controller.

EXAMPLE: S:ELEVATION.PGAIN =0

? S:ELEVATION.PGAIN
0
NAME: S:RADIAL.PGAIN
SYNTAX: S:RADIALPGAIN =x or ? S:RADIALPGAIN

x = proportional gain term (KP) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: RADIAL PROPORTIONAL GAIN COMMAND
COMMANDCODE #67

Define the proportional gain term (KP) used in the servo
calculations for the radial axis or get the current
proportional gain term from the XP servo controller.

EXAMPLE: S:RADIAL.PGAIN =0

? S:RADIAL.PGAIN
0
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NAME: SIAZIMUTHL.PGAIN

SYNTAX: S:AZIMUTHPGAIN =x or ?S:AZIMUTH.PGAIN
xr = proportional gain term (KP) for servo calculations.
0 <=x <= 255999 (accuracy of .004)

DESCRIPTION: AZIMUTH PROPORTIONAL GAIN COMMAND
COMMANDCODE #68

Define the proportional gain term (KP) used in the servo
calculations for the azimuth axis or get the current
proportional gain term from the XP servo controller.

EXAMPLE: S:AZIMUTH.PGAIN =0
? S:AZIMUTH.PGAIN
0
NAME: " S:GRIP.PGAIN
SYNTAX: S:GRIP.PGAIN =x or ?S:GRIP.PGAIN

x = proportional gain term (KP) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: GRIP PROPORTIONAL GAIN COMMAND
COMMANDCODE #69

Define the proportional gain term (KP) used in the servo
calculations for the grip axis or get the current
proportional gain term from the XP servo controller.

EXAMPLE: S:GRIP.PGAIN =0

? S:GRIP.PGAIN
0
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

S:ELEVATION.IGAIN

S:ELEVATION.IGAIN =x or ? S:ELEVATION.IGAIN
x = integral gain term (KI) for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

ELEVATION INTEGRAL GAIN COMMAND
COMMANDCODE #70

Define the integral gain term (KI) used in the servo
calculations for the elevation axis or get the current
integral gain term from the XP servo controller.
S:ELEVATION.IGAIN =0

? SEELEVATION.IGAIN
0

S:RADIAL.IGAIN

S:RADIAL.IGAIN = x or ? S:RADIAL.IGAIN

x = integral gain term (KI) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

RADIAL INTEGRAL GAIN COMMAND
COMMANDCODE #71

Define the integral gain term (KI) used in the servo

calculations for the radial axis or get the current integral

gain term from the XP servo controller.

S:RADIAL.IGAIN =0
? S:RADIAL.IGAIN
0

Robot Command Variable Definitions Page
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

SAZIMUTHLIGAIN

S:AZIMUTH.IGAIN =x  or ? S:AZIMUTH.IGAIN
x = integral gain term (KI) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

AZIMUTH INTEGRAL GAIN COMMAND
COMMANDCODE #72

Define the integral gain term (KI) used in the servo
calculations for the azimuth axis or get the current
integral gain term from the XP servo controller.

S:AZIMUTH.IGAIN =0
? S:AZIMUTH.IGAIN
0

S:GRIP.IGAIN

S:GRIP.IGAIN =x or ? S:GRIP.IGAIN

x = integral gain term (KI) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

GRIP INTEGRAL GAIN COMMAND
COMMANDCODE #73

Define the integral gain term (KI) used in the servo
calculations for the grip axis or get the current integral
gain term from the XP servo controller.

S:GRIP.IGAIN =0

? S:GRIP.IGAIN
0
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

SLELEVATION.DGAIN

S:ELEVATION.DGAIN =x or ? S:ELEVATION.DGAIN
x = derivative gain term (KD) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

ELEVATION DERIVATIVE GAIN COMMAND
COMMANDCODE #74

Define the derivative gain term (KD) used in the servo
calculations for the elevation axis or get the current
derivative gain term from the XP servo controller.
S:ELEVATION.DGAIN =0

? S:EELEVATION.DGAIN
0

S:RADIAL.DGAIN
S:RADIAL.DGAIN =x or ? S:RADIAL.DGAIN

x = derivative gain term (KD) for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: RADIAL DERIVATIVE GAIN COMMAND

EXAMPLE:

COMMANDCODE #75

Define the derivative gain term (KD) used in the servo
calculations for the radial axis or get the current
derivative gain term from the XP servo controller.

S:RADIAL.DGAIN =0

7 S:RADIAL.DGAIN
0
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NAME:

SYNTAX:

LAZIMUTH.DGAIN
S:AZIMUTH.DGAIN =x or ?S:AZIMUTH.DGAIN
X = derivative gain term (KD) for servo calculations.

0<=x <= 255.999 (accuracy of .004)

DESCRIPTION: AZIMUTH DERIVATIVE GAIN COMMAND

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #76
Define the derivative gain term (KD) used in the servo

calculations for the azimuth axis or get the current
derivative gain term from the XP servo controller.

S:AZIMUTH.DGAIN =0

? S:AZIMUTH.DGAIN
0

S:GRIP.DGAIN
S:GRIP.DGAIN =x or ? S:GRIP.DGAIN
x = derivative gain term (KD) for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: GRIP DERIVATIVE GAIN COMMAND

EXAMPLE:

COMMANDCOQDE #77

Define the derivative gain term (KD) used in the servo

calculations for the grip axis or get the current derivative

gain term from the XP servo controller.

S:GRIP.DGAIN =0
? S:GRIP.DGAIN
0
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NAME: S:ELEVATIONILIMIT

SYNTAX: S:ELEVATION.ILIMIT = x ér ? S:ELEVATION.ILIMIT
x = inetgrator limit for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: ELEVATION INTEGRATOR LIMIT COMMAND
COMMANDCODE #78

Define the integrator limit used in the servo calculations
for the elevation axis or get the current integrator limit
from the XP servo controller.

EXAMPLE: S:ELEVATION.ILIMIT = 0
? SSELEVATION.ILIMIT

0

NAME: S:RADIAL.ILIMIT

SYNTAX: S:RADIAL.ILIMIT =x or ? S:RADIAL.ILIMIT
X = integrator limit for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: RADIAL INTEGRATOR LIMIT COMMAND
COMMANDCODE #79

Define the integrator limit used in the servo calculations
for the radial axis or get the current integrator limit from
the XP servo controller.

EXAMPLE: S:RADIAL.ILIMIT = 0

7 S:RADIAL.ILIMIT
0
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NAME: SIAZIMUTHLILIMIT

SYNTAX: S:AZIMUTH.ILIMIT =x  or ? S:AZIMUTH.ILIMIT
x = integrator limit for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: AZIMUTH INTEGRATOR LIMIT COMMAND
COMMANDCODE #80

Define the integrator limit used in the servo calculations
for the azimuth axis or get the current integrator limit
from the XP servo controller.

EXAMPLE: S:AZIMUTH.ILIMIT = 0
? S:AZIMUTH.ILIMIT

0
NAME: SIGRIP.ILIMIT
SYNTAX: S.GRIP.ILIMIT = x or ? S:GRIP.ILIMIT

x = integrator limit for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: GRIP INTEGRATOR LIMIT COMMAND
COMMANDCODE #81

Define the integrator limit used in the servo calculations
for the grip axis or get the current integrator limit from
the XP servo controller.

EXAMPLE: S:GRIP.ILIMIT = 0

? S:GRIP.ILIMIT
0
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

S ELEVATION.JIWINDOW

S:ELEVATION.IWINDOW = x or ? S:ELEVATION.IWINDOW

x = integrator window for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

ELEVATION INETGRATOR WINDOW COMMAND
COMMANDCODE #82

Define the integrator window used in the servo
calculations for the elevation axis or get the current
integrator window from the XP servo controller.

S:ELEVATION.IWINDOW =0
7 S:ELEVATION.IWINDOW
0

S:RADIAL.IWINDOW

S:RADIAL.IWINDOW =x or ? S:RADIAL.IWINDOW
x = integrator window for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

RADIAL INTEGRATOR WINDOW COMMAND
COMMANDCODE #83 )

Define the integrator window used in the servo
calculations for the radial axis or get the current
integrator window from the XP servo controller.

S:RADIAL.IWINDOW = ()
? S:RADIAL.IWINDOW
0
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NAME: SLAZIMUTHUIWINDOW
SYNTAX: S:AZIMUTH.IWINDOW =x or ? S:AZIMUTH.IWINDOW

x = integrator window for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: AZIMUTH INTEGRATOR WINDOW COMMAND
COMMANDCODE #84

Define the integrator window used in the servo
calculations for the azimuth axis or get the current
integrator window from the XP servo controller.

EXAMPLE: S:AZIMUTH.IWINDOW =0
? S:AZIMUTH.IWINDOW

0

NAME: S:GRIP.IWINDOW

SYNTAX: S:GRIP.IWINDOW =x or ?S:GRIP.IWINDOW
x = integrator window for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: GRIP INTEGRATOR WINDOW COMMAND
COMMANDCODE #85

Define the integrator window used in the servo
calculations for the grip axis or get the current integrator
window from the XP servo controller.

EXAMPLE: S:GRIP.IWINDOW =0
? S:GRIP.IWINDOW
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

SELEVATION.EOT.OVERRIDE
S:ELEVATION.EOT.OVERRIDE = 0/1

or
? S:ELEVATION.EOT.OVERRIDE
0 = don’t override
1 = override

ELEVATION END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #86

Override/don’t override end of travel fault condition or
get the current end of travel override setting from the XP
controller. If an end of travel fault is overridden, it is
important to clear the override after the fault condition is
removed. If the override is not cleared, end of travel on
that axis cannot be detected.

? SEELEVATION.EOT.OVERRIDE
1
S:ELEVATION.EOT.OVERRIDE =0

S:RADIAL.EOT.OVERRIDE

S:RADIAL.EOT.OVERRIDE = (/1
or
? S:RADIAL.EOT.OVERRIDE

0 = don’t override

1 = override

RADIAL END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #87

Override/don’t override end of travel fault condition or
get the current end of travel override setting from the XP
controller. If an end of travel fault is overridden, it is
important to clear the override after the fault condition is
removed. If the override is not cleared, end of travel on
that axis cannot be detected.

? S:RADIAL.EOT.OVERRIDE
|
S:RADIAL.EOT.OVERRIDE =0
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NAME:

SYNTAX:

S AZIMUTHLEOT.OVERRIDE
S:AZIMUTH.EOT.OVERRIDE = 0/1

or
? S:AZIMUTH.EOT.OVERRIDE
0 = don’t override
1 = override

DESCRIPTION: AZIMUTH END OF TRAVEL OVERRIDE COMMAND

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #88

Override/don’t override end of travel fault condition or
get the current end of travel override setting from the XP
controller. If an end of travel fault is overridden, it is
important to clear the override after the fault condition is
removed. If the override is not cleared, end of travel on
that axis cannot be detected.

? S:AZIMUTH.EOT.OVERRIDE
1
S:AZIMUTH.EOT.OVERRIDE =0

S:GRIP.EOT.OVERRIDE

S:GRIP.EOT.OVERRIDE = 0/]
or
? S:GRIP.EOT.OVERRIDE

don’t override
override

0
1

DESCRIPTION: GRIP END OF TRAVEL OVERRIDE COMMAND

EXAMPLE:

COMMANDCODE #89

Override/don’t override end of travel fault condition or
get the current end of travel override setting from the XP
controller. If an end of travel fault is overridden, it is
important to clear the override after the fault condition is
removed. If the override is not cleared, end of travel on
that axis cannot be detected.

? S:GRIP.EOT.OVERRIDE
1
S:GRIP.EOT.OVERRIDE =0
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NAME:

SYNTAX:

SELEVATION.OVF.OVERRIDE

S:ELEVATION.OVF.OVERRIDE = (/]
or
? SEELEVATION.OVF.OVERRIDE

0 = don’t override
1 = override

DESCRIPTION: ELEVATION OVERFORCE OVERRIDE COMMAND

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #90

Override/don’t override overforce fault condition or get
the current overforce override setting from the XP
controller. If an overforce fault condition is overridden,
it is important to clear the override after the fault
condition is removed. If the override is not cleared,
overforce on that axis cannot be detected.

? SEELEVATION.OVF.OVERRIDE
1
S:ELEVATION.OVF.OVERRIDE =0

S:RADIAL.OVF.OVERRIDE

S:RADIAL.OVF.OVERRIDE = 0/1
or
7 S:RADIAL.OVF.OVERRIDE

0 = don’t overnide
1 = override

DESCRIPTION: RADIAL OVERFORCE OVERRIDE COMMAND

EXAMPLE:

COMMANDCODE #91

Override/don’t override overforce fault condition or get
the current overforce override setting from the XP
controller. If an overforce fault condition is overridden,
it is important to clear the override after the fault
condition is removed. If the override is not cleared,
overforce on that axis cannot be detected.

? S:RADIAL.OVF.OVERRIDE
1
S:RADIAL.OVF.OVERRIDE =0
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NAME: SAZIMUTH.OVE,OVERRIDE

SYNTAX: S:AZIMUTH.OVF.OVERRIDE = 0/1
or
? S:AZIMUTH.OVF.OVERRIDE

0 = don’t override
1 = override

DESCRIPTION: AZIMUTH OVERFORCE OVERRIDE COMMAND
COMMANDCODE #92

Override/don’t override overforce fault condition or get
the current overforce override setting from the XP
controller. If an overforce fault condition is overridden,
it is important to clear the override after the fault
condition is removed. If the override is not cleared,
overforce on that axis cannot be detected.

EXAMPLE: ? S:AZIMUTH.OVF.OVERRIDE
1
S:AZIMUTH.OVF.OVERRIDE =0

NAME: S:GRIP.OVF.OVERRIDE
SYNTAX: S:GRIP.OVF.OVERRIDE = 0/1
? S:GRIP.S:/F.OVERRIDE
0 don’t override

1 = override

DESCRIPTION: GRIP OVERFORCE OVERRIDE COMMAND
COMMANDCODE #93

Override/don’t override overforce fault condition or get
the current overforce override setting from the XP
controller. If an overforce fault condition is overridden,
it is important to clear the override after the fault
condition is removed. If the override is not cleared,
overforce on that axis cannot be detected.

EXAMPLE: ? S:GRIP.OVF.OVERRIDE
1
S:GRIP.OVF.OVERRIDE =0
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NAME:

SYNTAX:

LOVF.STATUS
7 S:OVFE.STATUS

DESCRIPTION: OVERFORCE STATUS COMMAND
COMMANDCODE #94

EXAMPLE:

NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

Get the limit status from the XP controller and return a

bitmapped status byte containing the overforce status for
all applicable axes:

Bit O
Bit 1
Bit 2
Bit 3
Bit 4
Bit 5
Bit 6
Bit 7

Left gripper is in ‘open’ overforce state
Left gripper is in ‘closed’ overforce state
Right gripper is in ‘open’ overforce state
Right gripper is in ‘closed’ overforce state
Radial axis is in ‘in’ overforce state

Radial axis is in ‘out’ overforce state
Elevation axis is in ‘up’ overforce state
Elevation axis is in ‘down’ overforce state

? S:OVF.STATUS

0

LEOT.STATUS
? S:EOT.STATUS

END OF TRAVEL STATUS COMMAND

Get the limit status from the XP controller and return a

COMMANDCODE #95

bitmapped status byte containing the end of travel status

for all axes:

Bit 0 Gripper is in ‘open’ end of travel

Bit 1 Gripper is ‘closed’ end of travel

Bit 2 Azimuth axis is in ‘left’ end of travel
Bit 3 Azimuth axis is in ‘right’ end of travel
Bit 4 Radial axis is in ‘in’ end of travel

Bit 5 Radial axis is in ‘out’ end of travel

Bit 6 Elevation axis is in ‘up’ end of travel
Bit 7 Elevation axis is in ‘down’ end of travel
? S:EOT.STATUS

0
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NAME: S.VER.STATUS
SYNTAX: 7 S:VER.STATUS

DESCRIPTION: VELOCITY ERROR STATUS COMMAND
COMMANDCODE #96

Get the limit status from the XP controller and return a
bitmapped status byte containing the velocity error
status for all axes:

Bit O Gripper axis stalled
Bit 1 Azimuth axis stalled
Bit 2 Radial axis stalled
Bit 3 Elevation axis stalled
Bit 4 Not used

Bit 5 Not used

Bit 6 Not used

Bit 7 Not used

EXAMPLE: ? S:VER.STATUS

0
NAME: S:BASE.MOVE.STATUS
SYNTAX: ? S:BASE.MOVE.STATUS

DESCRIPTION: BASE MOVE STATUS COMMAND
COMMANDCODE #97

Get the move status from the XP controller and return a
bitmapped status byte containing the move status for the

base:
Bit 0 Azimuth axis failed to reach position
Bit 1 Vertical axis failed to reach position

Bit 2 Reach axis failed to reach position
Bit 3 Not used
Bit 4 Not used
Bit 5 Not used
Bit 6 Not used
Bit 7 Not used

EXAMPLE: ? S:BASE.MOVE.STATUS
0
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NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

S.GRIP.MOVE,STATUS
? S:GRIP.MOVE.STATUS

GRIP MOVE STATUS COMMAND

Get the hand status from the XP controller and return a

COMMANDCODE #98

bitmapped status byte containing the move status for the

gripper:

Bit O Not used

Bit 1 Not used

Bit 2 Gripper failed to reach position
Bit 3 Not used

Bit 4 Not used

Bit 5 Not used

Bit 6 Not used

Bit 7 Not used

? S:GRIP.MOVE.STATUS
0

S:COMM.STATUS

? S:COMM.STATUS

COMMUNICATION STATUS COMMAND

COMMANDCODE #99

Return a bitmapped status byte containing the

communication status of the last XP servo command:

Bit O Not used

Bit 1 Not used

Bit 2 Not used

Bit 3 Not used

Bit 4 Invalid checksum

Bit § Invalid command code
Bit 6 Invalid byte count

Bit 7 Interbyte timeout

? S:COMM.STATUS

0
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NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

S:MODULE STATUS
? S:MODULE.STATUS

ROBOT MODULE STATUS COMMAND
COMMANDCODE #100

Return the status of the last EasylLab command:

] = Hard abort

2 = User stop

3 = XP Servo communication error
4 = End of travel fault

5 = Overforce fault

6 = Velocity error

7 = Base fault

= Gripper fault

0 = Robot cannot sign on

10 = Robot version is not available
11 = Invalid robot command

12 = Command is not for this robot
13 = Memory request denied (insufficient memory)
14 = Dictionary entry does not exist
15 = Dictionary entry already exists
16 = Illegal rack index

7 S:MODULE.STATUS

0

S:ERROR.DESCRIPTION

? S:ERROR.DESCRIPTION

ERROR DESCRIPTION COMMAND
COMMANDCODE #101

Return a description of the last error.

7 S:ERROR.DESCRIPTION
NOT IN POSITION
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ROBOT

EASYLAB COMMANDS
FLOW CHARTS



ABSOLUTE POSITION
COMMANDCODE #1

| command message | reference position =
int LENGTH exchange new position
char TYPE
int FORMAT
char DISK
char USAGE ¥
char ABBREV move to new
char NAMELENGTH position
char *NAME
char *COMMAND
—1 int MODULEID

char COMMANDCODE

int ELEVATION

int RADIAL serial message

int AZIMUTH exchange

y
command message eg—— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
int MODULEID -
char COMMANDCODE
int ELEVATION
int RADIAL
int AZIMUTH




RELATIVE POSITION
COMMANDCODE #2

command message o] MOve to new

I— s
int LENGTH exchange position
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH serial message
char *NAME exchange
char *COMMAND
1 int MODULEID

char COMMANDCODE

int ELEVATION

int RADIAL

int AZIMUTH

Y
command message . = | int LENGTH
exchange ‘ char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
——————] char *NAME
int MODULEID char *COMMAND
char COMMANDCODE
int ELEVATION
int RADIAL
int AZIMUTH




HAND LOCATION
COMMANDCODE #3

| > command message > move hand to
int LENGTH exchange new position
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
g::: TNA:&EENGTH serial message
char *COMMAND exchange
e | int MODULEID
char COMMANDCODE
int WRIST (N/A)
int GRIP

int SYRINGE (N/A)

Y
command message -g—————| int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
int MODULEID ]
char COMMANDCODE
int WRIST (N/A)
int GRIP

int SYRINGE (N/A)




RACK POSITION

COMMANDCODE #4
?r:alr-grri?:;H ¥ command message
int FORMAT exchange
char DISK single position
char USAGE rack?
char ABBREV
har NAM
e || meoousd e
char *COMMAND icntaI;OW of rack _index
int COL from data
float X1 dictionary
float Y1 ‘
float Z1
float DXR t 6
float DYR
float DZR compute Xx,y,z
float DXC coordinates for
float DYC rack index
float DZC
char *NAME _ data *
dictionary
move to new
position
int LENGTH
char TYPE
int FORMAT :
char DISK serial message
char USAGE exchange
char ABBREV
char NAMELENGTH
char *NAME
int MODULED char *COMMAND L int index
char COMMANDCODE
int ROW '
int COL
gg:: )y(: command message g int LENGTH
float Z1 exchange char TYPE
float DXR int FORMAT
float DYR char DISK
float DZR char USAGE
float DXC char ABBREV
float DYC char NAMELENGTH
float DZC char *NAME
char *NAME char *COMMAND




PRECEDING pPARE BLAMK NOT FILMED

ELEVATION POSITION COMMAND VARIABLE
COMMANDCODE #9

command message

- —
::;;%?,EH exchange
int FORMAT input
char DISK command?
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND | int MODULEID :
char gOMMANDCODE get base position sft pending
char FORMATCODE °n‘:‘;:§':|'; :°
float VALUE i
serial message l
exchan
Y move to new
return elevation t— position
position
command message --— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~4—— char "COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




RADIAL POSITION COMMAND VARIABLE
COMMANDCODE #10

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

—»

command message

command message -

exchange

exchange
input
command?
1 Char COMMANDCODE get base set pending
position radial position
;2:: i&RITJQTCODE to new value
serial message move to new
exchange location
| B
return radial
position
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID a——{ char "COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




AZIMUTH POSITION COMMAND VARIABLE
COMMANDCODE #11

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

command message

command message -

exchange

exchange
| Nt MODULEID ¥ -
char COMMANDCODE get base set pending
char FORMATCODE position azimuth position|
float VALUE to new value
serial message movefto new
___exchange _ -+ location
Y
return azimuth
position
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID lgq——| char "NAME
char COMMANDCODE char *COMMAND
char FORMATCODE
float VALUE




3 AXIS SPEED COMMAND VARIABLE
COMMANDCODE #15

PRECEOMIS TAST B AT NOT FILMED

int LENGTH - commandh message
char TYPE éxchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
* .
ehar TCOMMAND » int MODULEID return robot calculate
char COMMANDCODE levati dial
char FORMATCODE speed value elevation, ra
and azimuth
float VALUE | speeds
load new
speed values
serial message
exchange
command message - int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID ———— CE*" 3835;1\»40
char COMMANDCODE char
char FORMATCODE
float VALUE




ELEVATION SPEED COMMAND VARIABLE
COMMANDCODE #16

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

i

command message

command message g

exchange

elevation speed

load new elevation

speed value

exchange
i get base
g Nt MODULEID
char COMMANDCODE speed calculate
char FORMATCODE
float VALUE i
ial
serial message
returmn elevation
speed
Y
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
* MA
int MODULEID «—| char "COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE



RADIAL SPEED COMMAND VARIABLE
COMMANDCODE #17

int LENGTH - °°’"'“:x"c‘:m':e:sage
char TYPE g
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME '
char *COMMAND | | int MODULEID get base
char COMMANDCODE speed calculate
char FORMATCODE radial speed
float VALUE l
serial rr;‘essageo load new radial
'—ML speed value
retum radial
speed
command message .
exchange int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
TSTT I DU (L
char COMMANDCODE char *NAME
crar @%’?CODE char *COMMAND




AZIMUTH SPEED COMMAND VARIABLE
COMMANDCODE #18

int LENGTH — command message
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND | | int MODULEID get base
char COMMANDCODE speed calculate
char FORMATCODE azimuth speed
float VALUE ‘
serial message load new
exchange ~®%| azimuth speed
Y
return azimuth
speed
int LENGTH
command message =& char TYPE
exchange int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - char "COMMARD
char COMMANDCODE
char FORMATCODE
float VALUE




GRIP SPEED COMMAND VARIABLE
COMMANDCODE #20

int LENGTH — Cmm:xﬁa:‘essage
char TYPE ge
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME y
char *COMMAND int MODULEID get hand
char COMMANDCODE speed calculate
char FORMATCODE grip speed
float VALUE l
serial message load new grip
exchange ~®%"| speed value
Y
return grip
speed
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®—T char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




SET ABSOLUTE COMMAND VARIABLE

COMMANDCODE #28
PRENFEOSS AT 8 R0 TIURER
get command name
int LENGTH — °°mm:x"c‘:1 ar:e:sage —| entry from data
char TYPE g dlctlgnary
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME NO
char *COMMAND Cmgﬁ entry>
—| int MODULEID NP
char COMMANDCODE position
char *NAME
Y
compute rack set reference
location position = command
position
——— data dictionary ‘
set reference
position = rack
. focation
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND *
command message --#— Icr‘t:alr.gl:GPEH
exchange int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID char *NAME
char COMMANDCODE char *COMMAND
char *NAME




TRANSITION POSITION ON COMMAND

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

__..>

command message
exchange

COMMANDCODE #31

PRECIDET PAT T

T LT S
A ROT LRSS

set transition

command message -
A position mode =

exchange

-4

TRUE

Y

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND




TRANSITION POSITION OFF COMMAND

COMMANDCODE #32
int LENGTH — °°m":x"c‘:,ar:§: 9 ————— et fine position
char TYPE mode = TRUE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
command message --— - ?L&E#GP;H
exchange int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND




GRIP POSITION COMMAND VARIABLE
COMMANDCODE #37

PRECEDIN 5 mane PLARE

, -  Command message
::nl:at%? exchange
int FORMAT .
char DISK co|rr:1pr)nu:nd?
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND int MODULEID Y
— )
char COMMANDCODE get hand set pending
char FORMATCODE position grip position
float VALUE to new value
serial message move hand
to new
'_Me_ location
retumn grip
position
Y
command message
exchange int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
int MODULEID - Char A ENGTH
char COMMANDCODE zha: +COMMAND
char FORMATCODE
float VALUE




COMMAND VARIABLE ELEVATION POSITION

COMMANDCODE #50

FRECEDG o PART BRLANRE NOT FULRED

int LENGTH [~  command message —pm-
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
Y Y
return elevation keep elevation
value from last value for next
S: GET.BASE.CMD S: SET.BASE.CMD
command command
int MODULEID
char COMMANDCODE
char FORMATCODE
float VALUE
Y
command message - int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “®—T char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




COMMAND VARIABLE RADIAL POSITION

COMMANDCODE #51

int LENGTH —— command message —p
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
Y Y
return radial keep radial
position from last position for next
S: GET.BASE.CMD S: SET.BASE.CMD
command command
int MODULEID
char COMMANDCODE
char FORMATCODE
float VALUE
Y
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®—T char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE



COMMAND VARIABLE AZIMUTH POSITION

COMMANDCODE #52

int LENGTH |  command message —p- input
char TYPE exchange command?
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
Y
retum azimuth keep azimuth
position from last position for next
S: GET.BASE.CMD S: SET.BASE.CMD
command
int MODULEID
char COMMANDCODE
char FORMATCODE
float VALUE
Y
command message -g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




COMMAND VARIABLE GRIP POSITION
COMMANDCODE #53

int LENGTH I command message —pp
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
Y Y
return grip keep grip
position from last position for next
S: GET.HAND.CMD S: SET.HAND.CMD
command command
int MODULEID
char COMMANDCODE
char FORMATCODE
float VALUE
Y
command message «g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID Bl char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE







SET BASE COMMAND VARIABLE

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

COMMANDCODE #54
update elevation,radial,and
——— comm:xr:; a:\::sage —® | azimuth with values stored

#1 int MODULEID

char COMMANDCODE
char *"NAME

from last S:ELEVATION.CMD,
S:RADIAL.CMD, and
S:AZIMUTH.CMD commands

-

data dictionary

char TYPE

char DISK

int LENGTH
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND —}

command message g

exchange

int MODULEID

char COMMANDCODE
int ELEVATION

int RADIAL

int AZIMUTH

'

int LENGTH

int MODULEID <

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char COMMANDCODE
char *NAME

char *COMMAND




int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

command message
exchange

GET BASE COMMAND VARIABLE

-

COMMANDCODE #55

command message

exchange

int MODULEID
char COMMANDCODE
char *NAME

data dictionary

get command
variable definition

keep elevation,radial,and

azimuth values for the next
S:ELEVATION.CMD,
S:RADIAL.CMD, and

S:AZIMUTH.CMD commands

int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND —_-t
int MODULEID
char COMMANDCODE
int ELEVATION
int RADIAL Y
int AZIMUTH
- int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID char *NAME
char COMMANDCODE | ¥ char *COMMAND
char *"NAME




SET HAND COMMAND VARIABLE
COMMANDCODE #56

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

command message g

exchange

—— command message __ g update grip with value stored
exchange from last S:GRIP.CMD
command
—( int MODULEID /
char COMMANDCODE
char *NAME data dictionary
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND __*
int MODULEID
char COMMANDCODE
int WRIST (N/A)
int GRIP
int SYRINGE (N/A)
v
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
har *NAME
int MODULEID ¢
char COMMANDCODE | char *COMMAND
char *NAME




int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

e

GET HAND COMMAND VARIABLE

COMMANDCODE #57

command message

exchange

char "NAME

command message —
exchange get command
variable definition
int MODULEID
char COMMANDCODE
char *NAME
keep grip value for next
S:GRIP.CMD command
data dictionary
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND _}
int MODULEID
char COMMANDCODE
int WRIST (N/A)
int GRIP
int SYRINGE (N/A)
- int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
har *NAME
int MODULEID char
char COMMANDCODE | T char *COMMAND




ZERO ELEVATION AXIS .

COMMANDCODE #58
int LENGTH amm— command message oo Zero elgvatim —
char TYPE exchange axis
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH '
char *NAME
char *COMMAND serial message
exchange
Y
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND




ZERO RADIAL AXIS

COMMANDCODE #59
. command message g zero radial
[ e dl D
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH V
char *NAME
char *COMMAND serial message
exchange
Y
command message - int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND




ZERO AZIMUTH AXIS

COMMANDCODE #60
int LENGTH — Cmmaxﬁa:‘ezsage ————» zeroazimuth
char TYPE e g axis il
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME '
char *COMMAND : serial message
exchange
Y
command message g : int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME
char *COMMAND




ZERO GRIP AXIS
COMMANDCODE #61

int LENGTH —— command message — zero .gnp —
char TYPE exchange axis
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH #
char *NAME
char *COMMAND serial message
exchange
Y
command message «ag— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND




CALIBRATE ELEVATION AXIS

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

——

COMMANDCODE #62

command message _____ g,
exchange

command message g

exchange

calibrate
axis

Y

serial message

exchange

Y

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND




CALIBRATE RADIAL AXIS

COMMANDCODE #63
int LENGTH I comm:xnci ar:;:sage ——»| calibrate radial -
char TYPE axis
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH '
char *NAME
char *COMMAND serial message
exchange
command message g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND




CALIBRATE AZIMUTH AXIS

COMMANDCODE #64
: ———p»  Command message _________gu! cjlibrate azimuth
L";;;ﬁiGPEH exchange axis i
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH v
char *NAME
char *COMMAND serial message
exchange
Y
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *“NAME
char *COMMAND




CALIBRATE GRIP AXIS

COMMANDCODE #65
, g  command message .| calibrate grip
:‘;;m‘g” exchange axis <
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME '
char *COMMAND serial message
exchange
Y
command message -t int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME
char *COMMAND




ELEVATION PROPORTIONAL GAIN COMMAND
COMMANDCODE #66

. e COmmand message —@m-
g:a‘r-ET%GPEH exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y Y
get elevation set elevation
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return elevation
proportional
gain term KP
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “®——T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




RADIAL PROPORTIONAL GAIN COMMAND
COMMANDCODE #67

i - command message —-
::;;%EH exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char "NAME
char *COMMAND !
get radial set radial
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return radial
proportional
gain term KP
command message - int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char "NAME
int MODULEID 41 char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH PROPORTIONAL GAIN COMMAND
COMMANDCODE #68

int LENGTH - command message —p»
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREY
char NAMELENGTH
char *NAME
char *COMMAND Y y
get azimuth set azimuth
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE '
return azimuth
proportional
gain term KP
command message -a— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “%—1 char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




GRIP PROPORTIONAL GAIN COMMAND
COMMANDCODE #69

: | a command message — NO input YES
?;atﬁ-r:ep.g“ exchange command?
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND ' '
get grip set grip
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE # exchange
float VALUE
return grip
proportional
gain term KP
command message -g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




ELEVATION INTEGRAL GAIN COMMAND
COMMANDCODE #70

. =  Ccommand message —p
g‘r:alr-ETr#(I;?EH exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y y
get elevation set elevation
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
fioat VALUE Y
return eievation
integral
gain term Kl
command message - int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME
int MODULEID ~®——T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




RADIAL INTEGRAL GAIN COMMAND

COMMANDCODE

#71

; I command message —p-
::nr:at?fP;H = exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND L | '
get radial set radial
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return radial
integral
gain term Ki
command message g~ int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - " char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH INTEGRAL GAIN COMMAND

COMMANDCODE #72

. I command message —g-
::;;%GPEH = exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME ‘
char *COMMAND )
get azimuth set azimuth
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
retumn azimuth
integral
gain term Kl
command message -g- int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - " char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




GRIP INTEGRAL GAIN COMMAND
COMMANDCODE #73

int LENGTH
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

- command message —p
exchange
Y v
get grip set grip
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return grip
integral
gain term Kl
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID < —T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




ELEVATION DERIVATIVE GAIN COMMAND
COMMANDCODE #74

. I command message —p»- input
::;%%EH - exchange command?
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y y
get elevation set elevation
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return elevation
derivative
gain term KD
command message -« int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID <@ char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




RADIAL DERIVATIVE GAIN COMMAND

int LENGTH
char TYPE
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

COMMANDCODE

#75

I command message -—gm-
exchange
y Y
get radial set radial
pid factors pid factors
int MODULEID \ /
char COMMANDCODE sena ""‘es”ge
char FORMATCODE ‘ exchange
float VALUE y
retum radial
derivative
gain term KD
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - [ char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH DERIVATIVE GAIN COMMAND
COMMANDCODE #76

: I command message —p»
Ln;atgrﬁ%EH = exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND !
get azimuth set azimuth
pid factors pid factors
int MODULEID ' /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return azimuth
derivative
gain term KD
command message -ag— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID 1 char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




GRIP DERIVATIVE GAIN COMMAND

COMMANDCODE #77

NO input
int LENGTH S comm(:rxr::c'}{I ar:essage — comF:nand?
char TYPE ge
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND '
get grip set grip
pid factors pid factors
| \ /
int MODULEID _
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return grip
derivative
gain term KD
command message -g- int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID 1 char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




ELEVATION INTEGRATOR LIMIT COMMAND
COMMANDCODE #78

. | command message —p-
g‘;aﬁ’g” exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y Y
get elevation set elevation
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return elevation
integrator limit
command message -g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID B char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




RADIAL INTEGRATOR LIMIT COMMAND
COMMANDCODE #79

. L command message —p
g‘;at%%? exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND '
get radial set radial
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
retumn radial
integrator limit
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “S——T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH INTEGRATOR LIMIT COMMAND
COMMANDCODE #80

set a;imuth
pid factors

; - command message —p-
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND |
get azimuth
pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
retum azimuth
integrator limit
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “®—1 char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




GRIP INTEGRATOR LIMIT COMMAND
COMMANDCODE #81

input
int LENGTH — °°'"'":x“c‘:, reage — command?
char TYPE Cad
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y !
get grip set grip
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE # exchange
float VALUE
retumn grip
integrator limit
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®————T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




ELEVATION INTEGRATOR WINDOW COMMAND
COMMANDCODE #82

; L command message —g NO Input YES
L?;;%EH exchange command?
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND ' '
get elevation set elevation
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE { exchange
float VALUE
return elevation
integrator
window
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID @1 char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




RADIAL INTEGRATOR WINDOW COMMAND
COMMANDCODE #83

int LENGTH
char TYPE
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

I command message —p-
exchange
Y Y
get radial set radial
pid factors pid factors
int MODULEID \ /
char COMMANDCODE sena ':35999
char FORMATCODE exchange
float VALUE Y
return radial
integrator
window
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “®—1 char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH INTEGRATOR WINDOW COMMAND
COMMANDCODE #84

int LENGTH
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

L command message —p»
exchange
Y y
get azimuth set azimuth
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return azimuth
integrator
window
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME
int MODULEID “®——T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




GRIP INTEGRATOR WINDOW COMMAND
COMMANDCODE #85

int LENGTH
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

I command message —p
exchange
y Y
get grip set grip
pid factors pid factors
int MODULEID \\' /
char COMMANDCODE sena ’}"‘“9‘9"
char FORMATCODE exchange
float VALUE '
retum grip
integrator
window
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME
int MODULEID - [ char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




ELEVATION END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #86

i I command message —p
rr:atgrhYleEH exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND L i '
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
retumn elevation
end of travel
override flag
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®—T  har *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




RADIAL END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #87

int LENGTH
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

set override

I command message —p
exchange
Y
get override
flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return radial
end of travel
override flag
command message -g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “®——T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #88

int LENGTH — cmm:x’l‘:‘a':essage —
char TYPE ge
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME *
char *COMMAND Y ¥
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
retumn azimuth
end of travel
override flag
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “®——T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




GRIP END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #89

\ I command message —p-
3:;%2%?" exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y y
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE '
return grip
end of travel
override flag
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®——T char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




ELEVATION OVERFORCE OVERRIDE COMMAND
COMMANDCODE #90

; . command message —a»-
?g;;ﬁig” exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND '
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return elevation
overforce
override flag
command message «ag int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE



RADIAL OVERFORCE OVERRIDE COMMAND
COMMANDCODE #91

float VALUE

. I command message —g-
::;%EH exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND '
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE + exchange
float VALUE
return radial
overforce
override flag
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “®—T char *COMMAND
char COMMANDCODE
char FORMATCODE



AZIMUTH OVERFORCE OVERRIDE COMMAND
COMMANDCODE #92

. T command message -—p»-
Z‘,f;ﬁ':g“ exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND * !
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE & exchange
float VALUE
return azimuth
overforce
override flag
command message «ag— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - =T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




GRiP OVERFORCE OVERRIDE COMMAND
COMMANDCODE #93

. g command message —ip-
g‘;;ﬁ!ﬁg“ exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME +
char *COMMAND Y
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return grip
overforce
override flag
command message g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~@——T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




OVERFORCE STATUS COMMAND

COMMANDCODE #94
. d message get limit
int LENGTH ———  COMman _—  —
char TYPE exchange status
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH | Y
char "NAME serial message
char *COMMAND
» int MODULEID exchange
char COMMANDCODE
return overforce
status
command message -g— int LENGTH
exchange , char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID char *NAME
falp——=tr
char COMMANDCODE char *COMMAND




END OF TRAVEL STATUS COMMAND

COMMANDCODE #95
. > command message g1 get limit | g—
g:;ﬁ.%%g” exchange status
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH Y
char *NAME serial message
h MMA
char *CO ND — int MODULEID exchange
char COMMANDCODE
float VALUE
Y
retumn end of
travel status
command message g : int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID < | char "NAME
char COMMANDCODE char *COMMAND
float VALUE




VELOCITY ERROR STATUS COMMAND

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

COMMANDCODE #96

command message -

exchange

e command message gl get limit
exchange status ﬁ
serial message
I | int MODULEID exchange
char COMMANDCODE
float VALUE ¢
retum velocity
error status
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID char *NAME
———
char COMMANDCODE char *COMMAND
float VALUE




BASE MOVE STATUS COMMAND
COMMANDCODE #97

: t g» command message g getbase ﬁ
?;al;ﬁi?: exchange status
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH *
E::: :ggmfamo serial message
> int MODULEID exchange
char COMMANDCODE
float VALUE
Y
return base
status
Y
command message - - int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID | char "NAME
char COMMANDCODE | | char "COMMAND
float VALUE




GRIP MOVE STATUS COMMAND

COMMANDCODE #98
i d message get hand
int LENGTH ——m  COmman - —
char TYPE exchange status
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH +
T oM serial message
char *COMMAND
' > int MODULEID exchange
char COMMANDCODE
float VALUE
return hand
status
Y
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID < | char *NAME
char COMMANDCODE char *COMMAND
float VALUE




COMMUNICATION STATUS COMMAND
COMMANDCODE #99

return communication
int LENGTH — comm:xr::‘ar:essage — ¥ status from last robot/xp
ge
char TYPE message exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND o] it MODULED
char COMMANDCODE
float VALUE
command message -¢ int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID | char "NAME
char COMMANDCODE [+ | char "COMMAND
float VALUE




MODULE STATUS COMMAND
COMMANDCODE #100

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

SN command message — g
exchange

return error code:
0 = no error;
>0 = error occurred

int MODULEID

char COMMANDCODE
float VALUE

command message -

Y

exchange

char COMMANDCODE
float VALUE

int  MODULEID -«

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND




int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

ERROR DESCRIPTION COMMAND
COMMANDCODE #101

-  command message
exchange

— -t int MODULEID

char COMMANDCODE
char *DESCRIPTION

return a description of the
last non-status request
command

y

command message «ag—

exchange

char COMMANDCODE
char *DESCRIPTION

int MODULEID ®—T char *COMMAND

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME
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ROBOT MODULE
EASYLAB PROGRAMS

Space Automated Rescarch Center (SpARC)
December 3, 1992
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NAME:
SYNTAX:

DESCRIPTION:

RETURNS:

EXAMPLE:

NAME:
SYNTAX:

DESCRIPTION:

RETURNS:

EXAMPLE:

GET.FROM.RACK
GETFROMRACK

Get a sample from a rack. The rack number and sample
number must be defined before this command is
executed.

K - successful return
NOTOK - error return

In addition to a NOTOK error return, a message is printed
on the terminal and S:MODULE.STATUS is set to indicate

the error.

RACK.NUMBER =1
SAMPLE.NUMBER =5
GETFROMRACK

RPUTINTO.RACK
PUT.INTO.RACK

Put a sample into a rack. The rack number and sample
number must be defined before this command is
executed.

X - successful return
NOTOK - error return

In addition to a NOTOK error return, a message is printed
on the terminal and S:MODULE.STATUS is set to indicate
the error.

RACK.NUMBER = 1
SAMPLE.NUMBER = §
GETFROM.RACK

Furnace Command Variable Definitions Page 2



NAME: LAUNCH.LOCK
SYNTAX: LAUNCHLOCK

DESCRIPTION: Move the robot arm to the launch lock position. This
command puts the robot arm in a safe position for takeoff
and landing.

RETURNS: 0.4 - successful return
NOTOK - error return

In addition to a NOTOK error return, a message is printed
on the terminal and S:MODULE.STATUS is set to indicate
the error.

EXAMPLE: LAUNCHLOCK

Furnace Command Variable Definitions Page 3



ROBOT

EASYLAB PROGRAMS
FLOW CHARTS



EASYLAB PROGRAM: PUT.INTO.RACK

Y

Use RACK.NUMBER and
RACK.INDEX to build rack
variables

Y

Move to last dear position

Y

Move to rack clear position;
Update last dear position

Move in front of bin

Y

v

Reach into bin

Y

Release sample

¥

Move in front of bin

Y

Update processing
parameters: hand is empty,
bin is full

Return NOT OK to

Interpreter

PROCESSING FLOW CHART

Return OK to
interpreter

| 010-702

l

11/24/92 |




EASYLAB PROGRAM: GET.FROM.RACK
PROCESSING FLOW CHART

Use RACK.NUMBER and
RACK.INDEX to build rack
variables

Y

Move to last clear position

v

Move to rack clear position;
Update last dear position

NO YES

NO -

YES

T

Move in front of bin

Y

\J

Reach into bin

Y

Grab sample

¥

Move in front of bin

Y

Y

Update processing
parameters: hand is full,
bin is empty

Return NOT OK to
interpreter

[ _>

Retum OK to
Interpreter

[ 010-705

l

11/24/92 |




EASYLAB PROGRAM: LAUNCH.LOCK
PROCESSING FLOW CHART

Move to last clear position

Y

o

Move to launch clear position;
Update last clear position

, NO YES

Hand empty?

Reach into launch lock

Y

Grab launch lock

Y

Update processing
parameters: handis in
launch lock

Y

Y , »
Returmn NOT OK to
interpreter

Retum OK to
interpreter

[ 010-704

l

11/24/92 |




ROBOT MODULE
FAULT CONDITIONS



ROBOT ERROR CONDITIONS

The Robot Module is capable of detecting the following types of
errors:

Robot/XP Communication errors:

Interbyte timeout
Invalid byte count
Invalid command code
Invalid checksum

L d
°
L ]
*

XP Processing Errors

Elevation axis failed to reach position
Elevation axis is in end of travel limit
Elevation axis overforce

Elevation axis stalled

Radial axis failed to reach position
Radial axis is in end of travel limit
Radial axis overforce

Radial axis stalled

Azimuth axis failed to reach position
Azimuth axis is in end of travel limit
Azimuth axis stalled

Gripper axis failed to reach position
Gripper axis is in end of travel limit
Gripper axis overforce '

Gripper axis stalled

Robot Processing Errors

WARNING.. ILLEGAL SET ABSOLUTE COMMAND

Either the command variable does not exist or an absolute
move was issued for a command variable of the wrong type

o INDEX VALUE OUT OF RANGE FOR THIS RACK
1 < rack index < row * col

» STOP KEY PRESSED



User pressed STOP key
« ROBOT INIT ERROR AXIS: <axis>
Initialization error on the specified axis
« ENTRY NOT FOUND
Command variable not found in data dictionary
« CALIBRATION DATA IS OUT OF 10% ALLOWABLE RANGE

The calibration data entered must be within 10% of the
minimum and maximum axis range

« MONUMENT DEFINITION CANNOT BE STORED IN DICTIONARY
Error trying to store the monument definition
+ NAME CANNOT BE USED AS A MONUMENT POSITION

A symbol exists with the same name but different type or is
owned by someone else

« MONUMENT MUST BE DEFINED BEFORE A HAND

Monument position must be defined before the user can
define a hand

« NAME ALREADY USED - CANNOT BE STORED IN DICTIONARY

Cannot use an existing hand name when defining a new
hand

« COMMAND IS NOT AN OUTPUT COMMAND

Attempt to do an output operation on a command which is
not an output command

« COMMAND IS NOT FOR THIS ROBOT



Attempt to execute a command which is not owned by the
robot module

NOT IN POSITION

An axis did not move to the desired location, either because
the STOP key was pressed or because the XP could not
position the axis correctly

ROBOT CANNOT SIGN ON

Robot module cannot sign into the Zymate system

ROBOT VERSION IS NOT AVAILABLE

Robot version is not stored in the data dictionary

HAND MUST BE ENTERED BEFORE A RACK CAN BE ACCESSED

Attempt to move to a rack before picking up a hand



ROBOT STATUS COMMAND VARIABLES

The following list defines the Robot Status Command Variables and
their values:

S:OVF.STATUS

Bit 0  Gripper Left is in OVF Open
Bit 1 Gripper Left is in OVF Closed
Bit 2  Gripper Right is in OVF Open
Bit 3 Gripper Right is in OVF Closed
Bit 4  Radial axis is in OVF In

Bit 5 Radial axis is in OVF Out

Bit 6  Elevation axis is in OVF Up
Bit 7 Elevation axis is in OVF Down

S:EOT.STATUS

Bit 0 Gripper is in EOT Open

Bit 1 Gripper is in EOT Closed

Bit 2 Azimuth axis is in EOT Left
Bit 3 Azimuth axis is in EOT Right
Bit 4 Radial axis is in EOT In

Bit 5 Radial axis is in EOT Out

Bit 6 Elevation axis is in EOT Up
Bit 7 Elevation axis is in EOT Down

S:VA.STATUS

Bit 0 Gripper Stalled
Bit 1 Azimuth Stalled
Bit 2 Radial Stalled
Bit 3 Elevation Stalled
Bit 4 Not used

Bit § Not used

Bit 6 Not used

Bit 7 Not used

S:BASE.STATUS
Bit 0 Azimuth axis failed to reach position

Bit 1 Elevation axis failed to reach position
Bit 2 Radial axis failed to reach position



Bit 3 Bad calibration data in ROM

Bit 4 Not used

Bit § Not used

Bit 6 Not used

Bit 7 Not used
S:GRIP.STATUS

Bit O Not used

Bit 1 Not used

Bit 2 Grip failed to reach position

Bit 3 Not used

Bit 4 Not used

Bit 5 Grip to force task active

Bit 6 Not used

Bit 7 Not used
S:COMM.STATUS

0x10 Invalid checksum

0x20 Invalid command code

0x40 Invalid byte count

Ox80 Interbyte timeout

S:ROBOT.STATUS

O 00~ B LN -

Hard Abort

User Stop

Robot/Xp Communication Error
End Of Travel Fault

Overforce Fault

Velocity Anomoly fault

Base Axis fault

Gripper fault

Robot cannot sign on

Robot version is not available
Invalid command

Command is not for this robot
Memory request denied
Dictionary entry does not exist
Dictionary entry already exists
Illegal rack index



Robot Module Software
Fault Handling Summary

Fault Condition |Fault Detection Fault Response
STOP EZC User presses STOP key OR Robot Stop Task sends “STOP
Processing System ISR updates EZC ROBOT” command to XP Servo
Processing status monitored by | Controller.
Robot Stop Task. Robot Task updates Error
Status and terminates
command.
Robot/XP Robot Task sends a message to |Robot Task attempts to send
Communication the XP Servo Controller; XP the message until the retries
Error Servo Controller sends a one are exhausted, then updates

byte error code in response.

Error Status and terminates
command.

End of Travel,
Overforce, or

Robot Task sends a “READ
LIMIT STATUS” message to the

Robot Task
Status and

updates Error
terminates

Velocity Anomaly | XP Servo Controller; XP Servo |command.
Fault Controller sends three status
bytes in response.
Axis Failed to Robot Task sends a “READ Robot Task updates Error
Reach Position MOVE STATUS” message to the | Status and terminates
XP Servo Controller; XP Servo |[command.
Controller sends one status
byte in response.
Invalid Command [Robot Task compares Command|Robot Task updates Error
Code to valid Command Codes. |Status and terminates
. command.
Command Is Not |Robot Task compares Command|Robot Task updates Error
For This Robot Module ID to it’s own Module |Status and terminates
ID command.
Illegal Rack Index|{Robot Task compares the Robot Task updates Error
Command Rack Index with the |Status and terminates
number of rows multiplied by |command.

the number of columns in the
rack.

010-707 11/24/¢



ROBOT MODULE
STRUCTURE CHARTS
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DISPLAYBASEFUNCTIONKEYS







DATABYTESOUT

DATABYTESN _0O)
COMMAND
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De”ned Functions, SUMMARY Graphic TREEs (of CALLER/CALLED flow Structure)

....'t'.!..'.""""Q'tt't't'...1.'."""""'t!'t!"'t.'!i.t‘tttt.

2746
IRCA1.CC

1331 ORCA2.CC
98 ORCA3.CC

777 ORCA2.CC

139 ORCA3.CC

228 ORCA3.CC
192 ORCA3.CC
152 ORCA3.CC
98 ORCA3.CC

206 ORCA3.CC

825 ORCA2.CC
533 ORCA3.CC
475 ORCA3.CC
434 ORCA3.CC

ORCA3.CC

ORCA3.CC
ORCA3.CC

308 ORCA3.CC
139 ORCA3.CC
228 ORCA3.CC
329 ORCA2.CC
205 ORCA2.CC
80 ORCA2.CC
139 ORCA3.CC
228 ORCA3.CC
970 ORCA3.CC
329 ORCA2.CC
828 ORCA3.CC
750 ORCA3.CC
687 ORCA3.CC
767 ORCA3.CC
139 ORCA3.CC
228 ORCA3.CC

308 ORCA3.CC
~"7 ORCA3.CC

<61 ORCA3.CC
139 ORCA3.CC
228 ORCA3.CC

1 INITZYMATE

2
3
4

w

m N

10
1
12

13
14
15
16
17

18
19

20
21
22

23
24
25
26

27
28

30
3
32
33

34
35
36

L—INITZYMATEROBOT

| RESETMESSAGEAREAANDUART
|..TIME

—GETCALIBRATIONDATA

L SETUPROBOTMESSAGE
|..s12E

—COMMUK [ CATEWI THROBOT
OMPUTECHECKSUM

SENDMESSAGETILLGOODSTATUS
-RESETMESSAGEAREAANOUART ( 3 )
. .SENDMESSAGE RECEIVEMESSAGE CLEARSCREEN FDISPLAY DOUBLE RELEASE

E TURNCHECK SUMOK
. MOV
—SETFACTORYCAL
——MOVEZ YMATE
L —CALCULATEBASEAXISCOUNTS

—-TESTZYMATEPOSITION
..DDIV DMUL DOUBLE UNSIGN LOW

F—2YMATEWAIT
|—-SETUPROBOTMESSAGE { 6 )
|- COMMUNICATEWITHROBOT ( 8 3

—-REDOPOS! T IONCONTROL

| —SETUPROBOTMESSAGE ( 6 )
L—COMMUNICATEWITHROBOT ¢ 8 )
..LOW HIGH

—-STOPANDRE IN1TROBOT

| —D1SPLAYCOLLISIONMESSAGE
|..DISPLAY TYPEN SHR

—GETPOSITION
SETUPROBOTMESSAGE ( 6 )
OMMUNICATEWITHROBOT ( 8 )
..DD1V DOUBLE DMUL LOW SIGNED

—TELLPOSITION
|..DISPLAY UNSIGN SAR FDISPLAY 1ABS
—MOVEZYMATE ( RECURSVE )

—MOVE HAND
—CALCULATEHANDAX ISCOUNTS

—TESTHANDPOSITION
..LOW DOUBLE DDIV DMUL UNSIGN 1ABS

L —2YMATEHANDWAILT

L—SETUPROBOTMESSAGE { 6 ) Q
| —COMMUN ICATEWI THROBOT ( 8 ) N/
|—REDOPOSITIONCONTROL ( 23 ) N
—STOPANDREINITROBOT ( RECURSVE )
..TYPEN TYPECRLF RECEIVEMESSAGETIMEDWAIT S

—DOPOS I TIONCONTROL
| —SETUPROBOTMESSAGE ( 6 >
—COMMUNICATEWITHROBOT ( 8 )
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250

484
139
228

261

828

80
533
828

330
767

843
139
228
484
394

2336

+

360

389

970
596
409
394
484
434
970
533
329
484
424

212

409

-

ORCA3.CC

ORCA3.CC
ORCA3.CC
ORCA3.CC

ORCA3.CC

ORCA3.CC
ORCA2.CC
ORCA3.CC
ORCA3.CC

ORCA3.CC
ORCA3.CC

ORCA3.CC
ORCA3.CC
ORCA3.CC
ORCA3.CC
ORCA2.CC

ORCA1.CC

ORCA1.CC

ORCA1.CC

ORCA1.CC

ORCA1.CC

ORCA3.CC
ORCA2.CC
ORCAZ2.CC
ORCA2.CC
ORCA3.CC
ORCA3.CC
ORCA3.CC
ORCA3.CC
ORCA2.CC
ORCA3.CC
ORCA1.CC

ORCA1.CC

ORCA2.CC
ORCAZ.CC

ORCA2.CC

S0
51

s2
53
54
55
56
57

58
59

61
62
63

65

67
69
70
n
72

74

76

78

80
a1

85
87
89
91
92
93
9%

96
97

100
101

STOPMON] TOR
| . . SENDMESSAGE

..LOW HIGH
..TYPEN DISPLAY TYPECRLF RELEASE STROBEKEYPAD LAST
..TYPEN SHR TYPECRLF RECEIVEMESSAGETIMEDWAIT
—LOADDATABASE
-SETUPROBOTMESSAGE ( 6 )
~COMMUNICATEWITHROBOT ( 8 )

—DOPOSITIONCONTROL ( 47 2
..UNSIGN [ABS

—MOVEHAND ( 37 )

—GETPOSITION { 30 )

—MOVEZYMATE ( 16 )

—MOVEHAND { 37 )

—2ZYMATEWAIT ( 20 )

L ZYMATEHANOWAIT ( 41 )

..GETRAM S1ZE CREATEEXCHANGE MOVB CURRENTCS CREATETASK FREERAM LAST

—LOADDATAWRIST
SETUPROBOTMESSAGE ( 6 }
OMMUNICATEWI THROBOT ( 8 )
—LOADDATABASE { 55 2
-—FORCEUPPER

—RETURNTOEXEC
| . . SENDME SSAGE

—2YMATEPROGRAMMING

—0 1 SPLAYMAINSCREEN
|..DISPLAY KEYBOXES

—O [ SPLAYBASEFUNCTIONKEYS
| . .DISPLAY

1 —BASE FUNCTIONSCREEN
|..DISPLAY

—TELLPOSITION ( 34 )

—UPDATELASTNAME
| . .LAST DISPLAY FDISPLAY

——BASEFKEYS
FORCEUPPER { 71 )
OADDATABASE ( 55 )
TESTZYMATEPOSITION { 18 )
TELLPOSITION ( 34 )
VEZYMATE ( 16 )
STOPANDREINITROBOT ¢ 27 )
. .STROBECHAR INPUT DISPLAY RECEIVEMESSAGETIMEDWAIT

—LOADDATABASE ( 55 )
—BASECOORD INATESCREEN

—CLEARFUNCT IONAREA
|..DISPLAY LAST

—BASEFKEYS { 84 )
|—STORE COMMANDVARIABLE

STOREANDCHECKSYMBOL
|..MOVB STOREEXPSYMBOL DISPLAY

..DISPLAY LAST FINPUT SIZE

..DISPLAY LAST SIZE FINDB
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409
695

596
284
265
276
én

504
212
409
917
139
228

886

695
1459
596
262
292
300

308

1406
881

899

139
228
767

ORCA1.CC
ORCA1.CC
ORCAY.CC

ORCAZ2.CC
ORCA2.CC

ORCA2.CC

ORCA2.CC

ORCA2.CC

ORCA2.CC

ORCA2.CC

ORCA2.CC

ORCA1.CC
ORCA1.CC
ORCA2.CC
ORCA3.CC
ORCA3.CC
ORCA3.CC

ORCA3.CC

ORCA2.CC

ORCA3.CC

ORCAZ.CC

ORCA1.CC

ORCA2.CC

ORCA1.CC

ORCA2.CC

ORCA2.CC

ORCA2.CC

ORCA1.CC

ORCA2.CC

ORCAZ2.CC

ORCA1.CC
ORCA1.CC
ORCA3.CC

ORCA3.CC
ORCA3.CC

102
103
104
105
106
107

108
109

110
m

112
113

114
115

116
17

118
119
120
11
122
123

124
125

126

127
128

129

130
13

132
133

134
135

136
137

138
139

140
141

142

143
164

145
146

147
148
149

150

151
152
153

—CLEARFUNCTIONAREA ( 94 )

—BASESPEEDSCREEN

| CLEARFUNCTIONAREA { 94 )
—BASEFKEYS ( 8 )

| STORECOMMANDVARIABLE ( 97 )
..DISPLAY LAST FINDB SIZE

—STOREROBOTPOSITION
L —UPDATELASTNAME ( 82 )

-—SETHAND
|..SAR

L —SETABSOLUTE
|..SAR

L —SETRELATIVE
|..SAR

|—STOREANDCHECKSYMBOL ( 98 )
..FINPUT S12E DISPLAY

-—BASESENSESCREEN
L—CLEARFUNCT IONAREA ( 94 )
—BASEFKEYS { 84 )

L —GETBASEFORCEVALUES
|—SETUPROBOTMESSAGE ( 6 )
| —COMMUNICATEWITHROBOT ( 8 2

| —TOINTEGER
| . .SIGNED

|—DISPLAYBASEFORCES

L—D1SPLAYNUMBER
| . .DISPLAY

..DISPLAY [ABS UNSIGN

| STORECOMMANDVARIABLE { 97 )
..DISPLAY LAST SI1ZE FINDB

—MOVETOLOCATIONSCREEN
| —UPDATELASTNAME ( 82 )

-—VALUEENTERED
| . .CURSORON DISPLAY GETCHAR CURSOROFF TYPEN TYPECHAR CURRUBOUT

-—COMPUTEABSOLUTE
|..SAL

| COMPUTERELATIVE
|..SAL

| —COMPLTEHAND
|..SAL

— [NPUTANDMOVE TORACK INDEX

1SPLAYCURRENTHAND
|. .DISPLAY FDISPLAY

JVETORACKINDEX
__FIX TYPEN TYPECRLF DISPLAY SIGNED FLOAT SQRT ATAN COS

|
. .DISPLAY FINPUT
L RANGE CHECKVALUE

| —GETSCALEDDATA
|..FIx

—SETUPROBOTMESSAGE { 6 2
| COMMUNICATEWI THROBOT ( 8 )

—2YMATEHANOWAIT ( 41 )
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c-poc
m {..DISPLAY LAST FINDB SIZE
ORCA1.CC 212 —DELETECOMMANDSCREEN
ORCA1.CC 213 LEARFUNCTIONAREA ( 94 )
214 ..OISPLAY FINPUT LOOKUPEXPSYMBOL DELETEEXPSYMBOL
959 ORCA1.CC 215 -—CAL 1BRAT] ONSCREEN
212 ORCA1.CC 216 |—CLEARFUNCTIONAREA ( 96 )
394 ORCA2.CC 217 L —FORCEUPPER ( 71 )
767 ORCA1.CC 218 —DOCAL
262 ORCA1.CC 219 VALUEENTERED { 134 )
220 ..STROBECHAR ASCIITOREAL FIX UNSIGN DOUBLE LOW DDIV DMUL SIGNED DISPLAY
835 ORCA1.CC 221 —OOBASE ZEROS
394 ORCA2.CC 222 FORCEUPPER ( 71 )
533 ORCA3.CC 223 OVE2YMATE ( 16 )
224 . .STROBECHAR INPUT RECE!VEMESSAGETIMEDWAIT
139 ORCA3.CC 225 -—SETUPROBOTMESSAGE ( 6 )
228 ORCA3.CC 226 -—COMMUN | CATEWI THROBOT ( 8 )
825 ORCA2.CC 27 |~ SETFACTORYCAL { 15 )
814 ORCA2.CC 228 |—CAVECALIBRAT IONDATA
139 ORCA3.CC 229 SETUPROBOTMESSAGE { 6 )
228 ORCA3.CC 230 OMMUN I CATEWI THROBOT ( 8 )
231 . .MOVW
533 ORCA3.CC 232 —MOVEZYMATE ( 16 )
970 ORCA3.CC 233 TELLPOSITION 34 )
234 ..DISPLAY STROBECHAR LAST FDISPLAY
1857 ORCA1.CC 235 L RESTOREPUSITION ( 168 )
2054 ORCA1.CC 236 —2YMATEHANDPROGRAMMING
ORCA1.CC 237 |—CLEARKEYBOXES
238 |..DISPLAY LAST
375 ORCA1.CC 239 —D I SPLATHANDFUNCT JONKEYS
240 | | . .DISPLAY
212 ORCA1.CC 241 | —CLEARFUNCTIONAREA { 94 )
408 ORCA1.CC 262 —HANDFUNCT IONSCREEN
263 |..DISPLAY
970 ORCA3.CC 264 —TELLPOSITION ( 34 )
510 ORCA2.CC 245 |—HANDFXEYS
394 ORCA2.CC 266 FORCEUPPER ( 71 )
843 ORCA3.CC 7 LOADDATAWRIST ( 67 )
687 ORCA3.CC 248 TESTHANDPOSITION ( 39 )
970 ORCA3.CC 29 TELLPOSITION { 34 )
828 ORCA3.CC 250 OVEHAND { 37 )
329 ORCA2.CC 251 STOPANDREINITROBOT ( 27 )
252 ..STROBECHAR INPUT DISPLAY RECEIVEMESSAGETIMEDWAIT
843 ORCA3.CC 253 —LOADDATAWRIST ( 67 )
1154 ORCA1.CC 254 —HANDCOORD INATESCREEN
212 ORCA1.CC 255 | —CLEARFUNCTIONAREA { 94 )
510 ORCA2.CC 256 —HANDFKEYS { 245 )
695 ORCA2.CC 257 —STORECOMMANDVARTABLE ( 97 )
258 ..DISPLAY LAST SIZE FINDB
1192 ORCA1.CC 259 —HAND SPEEDSCREEN
212 ORCAY.CC 260 |—CLEARFUNCTIONAREA { 94 )
510 ORCA2.CC 261 ——HANDFKEYS { 245 )
695 ORCA2.CC 262 —STORECOMMANDVARTABLE { 97 )
263 ..DISPLAY LAST SIZE FINDB
.+ ORCA1.CC 264 L —HANDSENSESCREEN
212 ORCA1.CC 265 L —CLEARFUNCTIONAREA { 94 )
510 ORCA2.CC 266 —HANDFKEYS { 245 )
931 ORCA3.CC 267 I-—GE TWR1STFORCEVALUES
139 ORCA3.CC 268 }—-SETUPROBOTMESSAGE ( 6 )
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228 ORCA3.CC 269 | COMMUNICATEWITHROBOT ¢ 8 )
ORCA3.CC 270 | TOINTEGER ¢ 124 )
ORCA3.CC n | o1vRND
615 ORCA2.CC 272 —D1SPLAYCURRENTGRIPFORCE
1075 ORCA3.CC 273 | —DISPLAYNUMBER { 127 )
274 ..DISPLAY UNSIGN [ABS
695 ORCAZ2.CC 275 | —STORECOMMANDVARIABLE ( 97 )
276 ..DISPLAY LASY FINDB SIZE
1275 ORCA1.CC rXd4 | HANDDE FINI TIONSCREEN
212 ORCA1.CC 278 | __CLEARFUNCTIONAREA { 94 )
870 ORCA2.CC 279 | —MOVEHRANDT I LLACKNOWLEDGE
510 ORCAZ.CC 280 |—HANDFKEYS 245 )
202 ORCA1.CC 281 L _CLEARKEYBOXES { 237 )
360 ORCAl.CC 282 L DISPLAYBASEFUNCTIONKEYS { 7))
857 ORCA2.CC 283 [ MOVEZYMATETILLACKNOWLEDGE ¢ 189 )
375 ORCA1.CC 284 L DISPLAYHANDFUNCTIONKEYS 239 )
891 ORCA2.CC 285 | __GETDICTIONARYHANDOFFSETS ( 159 )
881 ORCA2.CC 286 | DISPLAYCURRENTHAND { 143 )
287 ..LOW KIGH LOOKUPEXPSYMBOL DISPLAY MOVB SAL FINPUT LAST FLOAT COS FIX SIN S12E STOREEXPSYMBOL
CHANGEEXPSYMBOL
738 ORCA2.CC 288 | STOREROBOTPOSITION ¢ 108 )
1459 ORCA1.CC 289 | _MOVETOLOCATIONSCREEN ¢ 132 )
1892 ORCA1.CC 290 | MOVE TOCOORD INATESSCREEN ( 165 )
1960 ORCA1.CC 291 | CHANGELOCATIONSCREEN € 176 )
2013 ORCA1.CC 292 | OELETECOMMANDSCREEN ¢ 212 )
1064 ORCA1.CC 293 | JRISTCALIBRATIONSCREEN
212 ORCA1.CC 294 L CLEARFUNCTIONAREA ( 96 )
ORCA2.CC 295 __FORCEUPPER ( 71 )
ORCA1.CC 296 —DO0CAL ( 218 )
L2 ORCA1.CC 297 | DOWRISTZEROS
394 ORCA2.CC 298 “FORCEUPPER { 71 )
828 ORCAS.CC 299 _MOVEHAND ¢ 37 )
300  GTROBECHAR INPUT RECE[VEMESSAGETIMEDWAIT
139 ORCA3.CC 301 L SETUPROBOTMESSAGE ( 6 )
228 ORCA3.CC 302 [ COMMUNICATEWITHROBOT ¢ 8 )
825 ORCA2.CC 303 | SETFACTORYCAL { 15 )
814 ORCA2.CC 304 | SAVECALIBRATIONDATA ¢ 228 )
828 ORCA3.CC 305 [__MOVEHAND ¢ 37 )
970 ORCA3.CC 306 —TELLPOSITION ¢ 34 )
307 ..DISPLAY STROBECHAR LAST FDISPLAY
394 ORCA2.CC 308 __FORCEUPPER ( 71 )
309 " DISPLAY LAST SIZE FINDB TYPEN STROBECHAR RECEIVEMESSAGETIMEDWAIT
202 ORCA1.CC 310 | |—cLEARKEYBOXES ¢ 237 )
304 ORCA2.CC 311 | |—FORCEUPPER ¢ 71 )
312 | |..CLEARSCREEN LAST SIZE FINDB DISPLAY TYPEN STROBECHAR RECEIVEMESSAGETIMEDWAIT
202 ORCA2.CC 313 |—COMPUTEABSOLUTE ¢ 136 )
300 ORCA2.CC 314 —COMPUTERELATIVE ¢ 138 )
308 ORCA2.CC 315 | —COMPUTENAND ¢ 140 )
1279 ORCA2.CC 316 |—COMPUTERACKLOCATION
899 ORCA2.CC 317 TORACKINDEX { 145 )
318 | |..GETRAM MOVB LOOKUPEXPSYMBOL UNSIGN FIX TYPES TYPEN TYPECRLF FREERAM
2322 ORCA1.CC 319 |—TESTNEWFORPEND ING
2305 ORCA1.CC 320 |—RANGECHECKPOSITION
69 ORCA3.CC 321 —otvaNo ¢ 271 )
=~ ORCA3.CC 322 | —SETUPROBOTMESSAGE { 6 )
ORCA3. CC 323 | —coOMUNICATEWITHROBOT ¢ 8 )
.o ORCA2.CC 324 |—GETPOSITION { 30 )
250 ORCA3.CC 325 |—STOPMONITOR { 50 )
767 ORCA3.CC 326 |—2YMATEHANDWAIT { 41 )
931 ORCA3.CC 327 |—GETWRISTFORCEVALUES ¢ 267 )
140 ORCA1.CC 328 |—VIBRATORUNITS ( 154 )
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2285 ORCAY.CC

ORCA1.CC
U ORCA3.CC
484 ORCA3.CC

176 ORCA1.CC
767 ORCA3.CC
843 ORCA3.CC

330 ORCA3.CC
917 ORCA3.CC
891 ORCA2.CC
533 ORCA3.CC
828 ORCA3.CC

1405 ORCAZ.CC

329
330

3
332
333

334
335
336

337
338
339
340
341
342

343
34b

| —RANGECHECKEDSPEED IN
| ..FLOAT SIGNED FIX UNSIGN

L—LOADDATABASEWALIT
ZYMATEWALT ( 20 )
LOADDATABASE ( 55 )

——LOADDATAWRISTWALT
ZYMATEHANDWALT ( 41}
LOADDATAWRIST ( 67 2

—ZYMATEWALIT ( 20 )

- GETBASEFORCEVALUES ( 121 )

L GETDICTIONARYHANDOFFSETS ( 159 )
——MOVEZYMATE { 16 )

—MOVEHAND ( 37 )

LOOKUPEXPSYMBOL SAL

STOPPROGRAM

|- .GETRAM S1ZE RECEIVEMESSAGE RECEIVEMESSAGETIMEOWAIT SENDMESSAGE
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..GETRAM SIZE LOW HIGH CREATEEXCHANGE MOVB STOREEXPSYMBOL TYPEN TYPECRLF CHANGEEXPSYMBOL FREERAM
RECEIVEMESSAGE SHR XLAT CLEARSCREEN STROBECHAR FIX FLOAT RECE I VEMESSAGETIMEDWAIT SIGNED
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SUMMARY Graphic TREEs Function-versus-line index
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«f

0oC

Y
118
103
17
38
215
176
9%
237
198
8
136
9
140
316
138
212
126
m”
28
272
143
239
75
127
2N
221
218
47
297
7

-~

149
170
267
254
rig4
245
262
264
259

142

55
331

67
334
196

37
279
165
132
145

16
189
205
182
329
320
148

23

w

tcQ

228
10
112
15
110

BASECOORD INATESCREEN
BASEFKEYS

BASEFUNCT IONSCREEN
BASESENSESCREEN
BASESPEEDSCREEN
CALCULATEBASEAXISCOUNTS
CALCULATEHANDAXISCOUNTS
CALIBRATIONSCREEN
CHANGELOCAT IONSCREEN
CLEARFUNCTIONAREA
CLEARKEYBOXES
CLEARNAMEAREA
COMMUN I CATEWI THROBOT
COMPUTEABSOLUTE
COMPUTECHECKSUM
COMPUTEHAND
COMPUTERACKLOCATION
COMPUTERELATIVE
DELETECOMMANDSCREEN
O1SPLAYBASEFORCES
DISPLAYBASEFUNCTIONKEYS
DISPLAYCOLLISIONME SSAGE
DISPLAYCURRENTGRIPFORCE
O SPLAYCURRENTHAND
D1SPLAYHANDFUNCTIONKEYS
OISPLAYMAINSCREEN
DISPLAYNUMBER

DIVRND

DOBASEZEROS

DOCAL

DOPOS1TIONCONTROL
DOWR1STZEROS

FORCEUPPER
GETBASEFORCEVALUES
GETCALIBRATIONDATA
GETOICTIONARYHANDOFFSETS
GETPOSITION
GETSCALEDDATA
GETSCALEDRN1
GETWRISTFORCEVALUES
HANDCOORD INATESCREEN
HANDDEF INITIONSCREEN
HANDFKEYS

HANDFUNCT 1ONSCREEN
HANDSENSESCREEN
HANDSPEEDSCREEN
INTTZYMATE
INITZYMATEROBOT
INPUTANDMOVE TORACK INDEX
LOADDATABASE
LOADDATABASEWALT
LOADDATAWRIST
LOADDATAWRISTWAIT
MONUMENTSCREEN

MOVEHAND

MOVEHAND TILLACKNOWLEDGE
MOVE TOCOORD INATESSCREEN
MOVETOLOCATIONSCREEN
MOVE TORACKINDEX
MOVEZYMATE

MOVEZYMATET ILLACKNOWLEDGE
PROGRAMM | NGCOMMANDSCREEN
RACKSETUPSCREEN
RANGECHECKEDSPEEDIN
RANGECHECKPOSITION
RANGECHECKVALUE
REDOPOS | TIONCONTROL
RESETMESSAGEAREAANDUART
RESTOREPOSITION

RE TURNCHE CKSUMOK
RETURNTOEXEC

SAVECAL IBRATIONDATA
SENDMESSAGETILLGOODSTATUS
SETABSOLUTE
SETFACTORYCAL

SETHAND
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114

SETRELATIVE
SETUPROBOTMESSAGE
STOPANDRE IN1TROBOT
STOPMONITOR

, STOPPROGRAM

98
97
208
108
34
39
319
18
124
82
134
*54
293
236
41
74
20

STOREANDCHECKSYMBOL
STORECOMMANOVARIABLE
STORE IMMED | ATE COMMAND
STOREROBOTPOSITION
TELLPOSITION
TESTHANDPOSITION
TESTNEWFORPEND ING
TESTZYMATEPOSITION
TOINTEGER
UPDATELASTNAME
VALUEENTERED
VIBRATORUNITS
WRISTCAL IBRATIONSCREEN
ZYMATEHANDPROGRAMMING
ZYMATEHANDWAIT
ZYMATEPROGRAMMING
ZYMATEWAIT
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Function vs File Table-of-Contents

L 1] (Y3212 :222 2221222222 20 % 4]
ion Page Line FileName

BASECOORD INATESCREEN 8 424 ORCA1.CC C:..\SRC\
BASEFKEYS 47  4D9 ORCA2.CC C:..\SRC\
BASEFUNCT IONSCREEN 7 339 ORCAl.CC C:..\SRC\
BASESENSESCREEN 9 S04 ORCA1.CC C:..\SRC\
BASESPEEDSCREEN 8 462 ORCAY.CC C:..\SRC\
CALCULATEBASEAXISCOUNTS 68 475 ORCA3.CC C:..\SRC\
CALCULATEHANDAXISCOUNTS 7 750 ORCA3.CC C:..\SRC\
CAL IBRATIONSCREEN 15 959 ORCA1.CC C:..\SRC\
CHANGELOCAT IONSCREEN 28 1960 ORCA1.CC C:..\SRC\
CLEARFUNCT IONAREA S 212 ORCA1.CC C:..\SRC\
CLEARKEYBOXES S 202 ORCAl.CC C:..\SRC\
CLEARNAMEAREA 5 229 ORCA1.CC C:..\SRC\
COMMUNICATEW!I THROBOT 64 228 ORCA3.CC C:..\SRC\
COMPUTEABSOLUTE 45 292 ORCA2.CC C:..\SRC\
COMPUTECHECKSUM 64 192 ORCA3.CC C:..\SRC\
COMPUTE KAND 46 308 ORCAZ.CC C:..\SRC\
COMPUTERACKLOCAT ION 58 1279 ORCAZ2.CC C:..\SRC\
COMPUTERELATIVE 46 300 ORCA2.CC C:..\SRC\
DELETECOMMANDSCREEN 28 2013 ORCA1.CC C:..\SRC\
DISPLAYBASEFORCES 50 632 ORCA2.CC C:..\SRC\
OISPLAYBASEFUNCTIONKEYS 7 350 ORCAl.CC C:..\SRC\
DISPLAYCOLLISIONMESSAGE 44 235 ORCAZ.CC C:..\SRC\
DISPLAYCURRENTGR I PFORCE S0 615 ORCAZ.CC C:..\SRC\
DISPLAYCURRENTHAND $3 831 ORCA2.CC C:..\SRC\
DISPLAYHANDFUNCTIONKEYS 7 375 OQRCA1.CC C:..\SRC\
DISPLAYMAINSCREEN 6 334 ORCAY.CC C:..\SRC\
DISPLAYNUMBER 76 1075 ORCA3.CC C:..\SRC\
DIVRND 62 89 ORCA3.CC C:..\SRC\
DOBASEZEROS 13 835 ORCAl.CC C:..\SRC\
DOCAL 12 757 ORCAl1.CC C:..\SRC\
+id "TIONCONTROL 65 251 ORCA3.CC C:..\SRC\
D. STZEROS 14 902 ORCAt.CcC C:..\SRC\
UPPER 47 394 ORCAZ2.CC C:..\SRC\
L ASEFORCEVALUES 74 917 ORCA3.CC C:..\SRC\
GETCALIBRATIONDATA §2 777 ORCA2.CC C:..\SRC\
GETDICTIONARYHRANDOFFSETS $3 891 ORCA2.CC C:..\SRC\
GETPOSITION 43 B0 ORCA2.CC C:..\SRC\
GETSCALEDDATA 21 1433 ORCAY.CC C:..\SRC\
GETSCALEDRN1 27 1870 ORCA1.CC C:..\SRC\
GETWRISTFORCEVALUES 76 931 ORCA3.CC C:..\SRC\
HANDCOORD INATESCREEN 17 1154 ORCA1.CC C:..\SRC\
HANDDEFINITIONSCREEN 19 1275 ORCA1.CC C:..\SRC\
HANDFKEYS 48 510 ORCA2.CC C:..\SRC\
HANDFUNCT JONSCREEN 7 408 ORCAY.CC C:..\SRC\
HANDSENSESCREEN 18 1234 ORCA1.CC C:..\SRC\
HANDSPEEDSCREEN 18 1192 ORCA1Y.CC C:..\SRC\
INITZYMATE 33 2346 ORCAY.CC C:..\SRC\
INITZYMATEROBOT 59 1331 ORCA2.CC C:..\SRC\
INPUTANDMOVE TORACK I NDEX 21 1406 ORCA1.CC C:..\SRC\
LOADDATABASE 68 484 ORCA3.CC C:..\SRC\
LOADDATABASEWAIT 4 161 ORCA1.CC C:..\SRC\
LOADDATAWRIST 3 B43 ORCA3.CC C:..\SRC\
LOADDATAWRISTWALT 4 176 ORCA1.CC C:..\SRC\
MONUMENTSCREEN 9 547 ORCAY.CC C:..\SRC\
MOVE HAND 72 828 ORCA3.CC C:..\SRCA
MOVEHANDT I LLACKNOMWLEDGE §3 870 ORCA2.CC C:..\SRC\
MOVE TOCOORD INATESSCREEN 27 1892 ORCA1.CC C:..\SRC\
MOVETOLOCATIONSCREEN 21 1459 ORCA1.CC C:..\SRC\
MOVETORACK INDEX 53 899 ORCA2.CC C:..\SRC\
MOVEZYMATE 68 533 ORCA3.CC C:..\SRC\
MOVEZYMATET I LLACKNOWLEDGE S3 857 ORCAZ2.CC C:..\SRC\
PROGRAMM I NGCOMMANDSCREEN 12 721 ORCAl.CC C:..\SRC\
RACKSETUPSCREEN S4& 991 ORCA2.CC C:..\SRC\
RANGECHECKEDSPEEDIN 32 2285 ORCA1.CC C:..\SRC\
RANGECHECKPOSITION 32 2305 ORCAt.CC C:..\SRC\
RAV~TCHECKVALUE 21 1440 ORCAY.CC Ct..\SRC\
SITIONCONTROL 65 308 ORCA3.CC C:..\SRCA
.AESSAGEAREAANDUART 63 98 ORCA3.CC C:..\SRC\
RESTOREPOSITION 26 1857 ORCAl1.CC C:..\SRC\
RETURNCHECK SUMOK 64 206 ORCA3.CC C:..\SRC\
RETURNTOEXEC 33 2336 ORCAl.CC C:..\SRCA

SAVECALIBRATIONDATA S2 8146 ORCA2.CC C:..\SRC\
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SENDMESSAGE T ILLGOOQDSTATUS 63 152 ORCA3.CC C:..\SRC\
ST “OLUTE 45 265 ORCA2.CC C:..\SRC\
S -TORYCAL 52 8¢5 ORCA2.CC C:..\SRC\
H 0 45 284 ORCA2.CC C:..\SRC\
St....LATIVE 45 276 ORCA2.CC C:..\SRC\
SETUPROBOTMESSAGE 63 139 ORCA3.CC C:..\SRC\
STOPANDRE IN1TROBOT 46 329 ORCA2.CC C:..\SRC\
STOPMON I TOR 65 250 ORCA3.CC C:..\SRC\
STOPPROGRAM 60 1405 ORCAZ.CC C:..\SRC\
STOREANDCHECKSYMBOL $0 671 ORCA2.CC C:..\SRC\
STORECOMMANDVARIABLE 51 495 ORCA2.CC C:..\SRC\
STORE | MMED | ATECOMMAND S1 717 ORCA2.CC C:..\SRC\
STOREROBOTPOSITION 51 738 ORCA2.CC C:..\SRC\
TELLPOSITION 74 970 ORCA3.CC C:..\SRCA
TESTHANDPOSITION 70 487 ORCA3.CC C:..\SRC\
TESTNEWFORPENDING 33 2322 ORCAt.CC C:..\SRCA
TESTZYMATEPOSITION 67 434 ORCA3.CC C:..\SRC\
TOINTEGER 73 886 ORCA3.CC C:..\SRC\
UPDATELASTNAME 49 596 ORCA2.CC C:..\SRC\
VALUEENTERED S 262 ORCAY.CC C:..\SRC\
VIBRATORUNITS 4 140 ORCA1.CC C:..\SRC\
WRISTCALIBRATIONSCREEN 16 1064 ORCA1.CC C:..\SRC\
ZYMATEHANDPROGRAMMING 29 2054 ORCA1.CC C:..\SRC\
ZYMATEHANDWAIT 72 767 ORCA3.CC C:..\SRC\
ZYMATEPROGRAMMING 30 2147 ORCA1.CC C:..\SRC\
ZYMATEWALT 66 330 ORCA3.CC C:..\SRC\
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ORCAt.CC 154 | —VIBRATORUNITS
155 |..18BS
+ ORCA3.CC 156 | —LOADDATABASE { 55 )
843 ORCA3.CC 157 | —LOADDATAWRIST ( 67 )
881 ORCA2.CC 158 |—O1SPLAYCURRENTHAND 143 )
891 ORCA2.CC 159 | —GETDICTIONARYHANDOFFSETS
160 |..SAL
533 ORCA3.CC 161 —MOVEZYMATE { 16 )
828 ORCA3.CC 162 —MOVEHAND { 37 )
970 ORCA3.CC 163 | —TELLPOSITION { 34 )
164 . .LAST DISPLAY FINPUT MOVB FINDSYMBOL ASCIITOREAL FIX FLOAT UNSIGN LOOKUPEXPSYMBOL SAL
REALTOASCI1 NUMOUT FDISPLAY
1892 ORCA1.CC 165 L—MOVE TOCOORD INATESSCREEN
596 ORCA2.CC 166 |—UPDATELASTNAME ( 82 )
262 ORCA1.CC 167 L VALUEENTERED ( 134 )
1857 ORCA1.CC 168 L RESTOREPOS!TION
970 ORCA3.CC 169 |—TELLPOSITION ( 34 )
1870 ORCA1.CC 170 —GETSCALEDRN1
7 | . .ASCIITOREAL FLOAT FIX
533 ORCA3.CC 172 - MOVEZYMATE ( 16 )
828 ORCA3.CC 173 L MOVEHAND ¢ 37 )
970 ORCA3.CC 174 I TELLPOSITION { 34 )
175 ..DISPLAY
1960 ORCA1.CC 176 | CHANGELOCAT IONSCREEN
596 ORCA2.CC 177 [—UPDATELASTNAME ( 82 )
265 ORCA2.CC 178 | SETABSOLUTE ( 112)
ORCA2.CC 179 H—SETRELATIVE 114 )
ORCA2.CC 180 L—SETHAND { 110 )
181 ..FINPUT LOOKUPEXPSYMBOL DISPLAY CHANGEEXPSYMBOL TYPEN
991 ORCA2.CC 182 | —RACKSE TUPSCREEN
212 ORCA1.CC 183 | —CLEARFUNCT IONAREA { 94 )
596 ORCA2.CC 184 | UPDATELASTNAME ( 82 )
881 ORCAZ.CC 185 —DISPLAYCURRENTHAND ( 143 )
394 ORCA2.CC 186 —FORCEUPPER ( 71 )
891 ORCA2.CC 187 | GETDICTIONARYHANDOFFSETS ( 159 )
484 ORCA3.CC 188 L—LOADDATABASE ( 55 )
857 ORCA2.CC 189 |—MOVE ZYMATET ILLACKNOWLEDGE
409 ORCA2.CC 190 ASEFKEYS { 84 )
484 ORCA3.CC 191 LOADDATABASE ( 55 )
899 ORCA2.CC 192 | —MOVE TORACKINDEX { 145 )
970 ORCA3.CC 193 | —TELLPOSITION { 34 )
533 ORCA3.CC 194 | MOVEZYMATE ( 16 )
195 . .GETRAM DISPLAY FINPUT LOOKUPEXPSYMBOL GETCHAR LAST MOVB FDISPLAY FLOAT SQRT ATAN COS SIN SIGNED
S12E STOREEXPSYMBOL CHANGEEXPSYMBOL FREERAM
547 ORCA1.CC 196 |—MONUMEN T SCREEN
212 ORCA1.CC 197 L CLEARFUNCTIONAREA { 94 )
225 ORCA1.CC 198 |—CLEARNAMEAREA
199 | . .D1SPLAY LAST
596 ORCA2.CC 200 | —UPDATELASTNAME ( 82 )
394 ORCA2.CC 201 —FORCEUPPER { 71
857 ORCA2.CC 202 | MOVEZYMATETILLACKNOWLEDGE ¢ 189 )
265 ORCA2.CC 203 | —SETABSOLUTE ¢ 112 )
204 ..LAST DISPLAY LOW HIGH LOOKUPEXPSYMBOL FINDSYMBOL DELETEEXPSYMBOL FDISPLAY GETCHAR TYPECHAR
FINPUT SI1ZE STOREEXPSYMBOL CHANGEEXPSYMBOL MOVB
77 ORCA1.CC 205 L —PROGRAMM I NGCOMMANDSCREEN
ORCA1.CC 206 | —CLEARFUNCTIONAREA { 94 )
. ORCA2.CC 207 —BASEFKEYS { 84 )
717 ORCA2.CC 208 L STORE | MMED I ATECOMMAND
671 ORCA2.CC 209 STOREANDCHECKSYMBOL { 98 )
210 ..DISPLAY LAST FINPUT SIZE
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function COMMENT-BLOCK (of USERs/CALLS and LOCALs/GLOBALs)

L 4 04 RN RN RN IAN AR RN NN AR TR AN AN TR A A SN RN EARANANERS

Dkrin:

GLOBL:
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* (rull)

BYTEDATA
COMMANDMSG
HANDGEOMETRY
MODULE
NORMALWAIT
RACKCOMMANDENTRY
RETURNDATA
TIMER2
VARIABLECOMMAND
WORK INGRAMS [ ZE

. . COMMANOD

. .EXCHANGEID

- .LENGTH

. MESSAGETAILL

. .RESPONSEID
..TYPE

AH

AX1SERROR
BASEAX1S2POS

BH

CAL

coL
COMMANDMSGPTR
COMMANDTYPE
CURRENTHANDREACHOFFSET
EXPSYMBOLTABLEENTRY
GRIPTOFORCEACTIVE
HE1GHTCOUNTS

J

MESSAGEPTR
MONUMENTHE I GHT
NEWRACK

PARMPTR
RACKCOMMANDENTRYPTR
RAMPTR

RNO

RN3
ROBOTCOMMANDCODE
SPACES
SYRINGECOUNTS
VARTABLEDATAPTR
WRISTAXIS1POS
WRISTCOUNTS

START: 1 ORCAY.CC

COMMANDENTRY

: LOADDATAWRISTWAIT
: INIT2YMATE

: ZYMATEHANDWAILT

: AXISTACCEL

..............................................................................................................................

: CLEARKEYBOXES
: HANODEFIKITIONSCREEN
¢ DISPLAY

: VIBRATORURITS
: MOVETOLOCAT]ONSCREEN
: 1ABS

VIBRATORSPEED

: UNITS
: LOADDATABASEWAIT
: INITZYMATE

2YMATEWALT

: AXISTACCEL

AXIS2ACCEL
AXIS3ACCEL

AXIS2SPEED

. CLEARFUNCTIONAREA

: BASECOORDINATESCREEN

MONUMENTSCREEN
RACKSETUPSCREEN
HANDSPEEDSCREEN

COMMAND

COMMANDVARIABLE HAND COMMAND

IMMED [ ATECOMMAND MAXTRIES
MODULEDATA MOVEWAIT

PARM RACKCOMMAND

RACK I NDEX REALDATA

TIMERO TIMERY

TIMERCMD UARTOFFSET
VARIABLEDATA WORDDATA
ZYMATEPLACE

. . COMMANDCODE . .DESTINATIONID

. .EXCHANGEL INK . .HOMEID

..LINK . .MESSAGEHEAD

. .MODULEID ..PTR

+ « TASKHEAD . . TASKTAIL

A ACCESSPTR
ANGLECOUNTS ANGLEMESSAGE
AXISFORCE BASEAX1S1POS
BASEAX1S3POS BASEFORCEACTIVE
BLINKSCLEARED BUFFER
CALWARNING CHECKSUM
COMMANDCODE COMMANDEXCHANGE
COMMANDPTR COMMANDTABLE
CURRENTHANDHE IGHTOFFSET CURRENTHANDLATERALOFFSET
DUMMYCODE ENTRYNOTFOUNDME SSAGE
FKEY GRIPCOUNTS

H HANDGEOMETRYPTR
HEIGHTMESSAGE 1N1TERRORME SSAGE
LASTPOSITIONTYPE MAINMESSAGE
MODULEWAIT MONUMENTANGLE
MONUMENTREACH MOVEMENTCOMMAND
NUMBER OUTPUTVOLTAGE
POSITIONTYPE PRESSRETMESSAGE
RACKCOMMANDPTR RACKINDEXPTR
REACHCOUNTS REACHME SSAGE

/N1 RN2

RN4 RNS

ROBOTSTATUS ROM

SPEEDMUL STOPKEYPRESSED
TIMEOUT TRIES
WAITFORRETURN WIDENUMFORMAT
WR1STAX1S2P0S WRISTAX1S3POS
WRISTMESSAGE ZPCASE

START: 140 ORCA1.CC

INITZYMATE

START: 160 ORCAY.CC

LOADDATABASE

AX1S1OFFSET AX1S1SPEED
AXIS20FFSET AX1S2SPEED
AX1S3OFFSET AXIS3SPEED
START: 175 ORCA%.CC

LOADDATAWRIST

AXIS1SPEED AXIS2ACCEL
AXIS3IACCEL AXIS3SPEED
START: 189 ORCA1.CC

ZYMATEHANDPROGRAMMING ZYMATEPROGRAMMING
LAST

SPACES

START: 210 ORCA1.CC

BASESPEEDSCREEN BASESENSESCREEN
PROGRAMM | NGCOMMANDSCREEN CALIBRATIONSCREEN
WRISTCALIBRATIONSCREEN HANDCOORD INATESCREEN
HANDSENSESCREEN HANODEFINITIONSCREEN



DELETECOMMANOSCREEN

© DISPLAY

ZYMATEHANDPROGRAMMING
LAST

START: 223 ORCA1.CC

ZYMATEPROGRAMMI NG
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: CLEARNAMEAREA
1 MONUMENTSCREEN
: DISPLAY

: SPACES

VALUEENTERED

: DOCAL
: CURSORON

CURSOROF F
CURRUBOUT

: BUFFER
: BUFFERWIDTH

START: 260 ORCA1.CC
MOVETOLOCAT IONSCREEN
DISPLAY

TYPEN

CHAR

MOVE TOCOORD INATESSCREEN
GETCHAR
TYPECHAR

: DISPLAYMAINSCREEN
: ZYMATEPROGRAMM ING
: DISPLAY

START: 332 ORCAl.CC

KEYBOXES
MAINME SSAGE

DISPLAYBASEFUNCTIONKEYS

KRANDDEFINITIONSCREEN
DISPLAY

START: 358 ORCAl1.CC
2YMATEPROGRAMMING

: DISPLAYHANDFUNCTIONKEYS
: HANDDEFINITIONSCREEN
: DISPLAY

START: 373 ORCA1.CC
ZYMATEHANDPROGRAMMING

BASEFUNCTIONSCREEN

: ZYMATEPROGRAMMING
: DISPLAY

: HANDFUNCTIONSCREEN

© LYMATEHANDPROGRAMMING
. DISPLAY

: BASECOORD INATESCREEN
: ZYMATEPROGRAMMING

: CLEARFUNCTIONAREA

BASEFKEYS
STORECOMMANDVARIABLE

: CHAR
: ZPKEYS

START: 422 ORCA1.CC

DISPLAY
SIZ2E

: BASESPEEDSCREEN
: ZYMATEPROGRAMMING
: CLEARFUNCTIONAREA

BASEFKEYS
STORECOMMANDVARIABLE

: CHAR
: 2PKEYS

START: 460 ORCA1.CC

DISPLAY
FINDB

2PCASE

.................................................................................................................................

: BASESENSESCREEN
: 2YMATEPROGRAMMING
: CLEARFUNCTIONAREA

BASEFKEYS
GETBASEFORCEVALUES

: CHAR

¢ IPKEYS
¢ MONUMENTSCREEN

: ZYMATEPROGRAMMING
: CLEARFUNCT IONAREA

LAST

HIGH
DELETEEXPSYMBOL
GETCHAR

FINPUT
CHANGEEXPSYMBOL
COMMAND

. ABBREV

COMMANDPTR
G
MYMODULEID
NAMELENGTH
SPACES

START: 502 ORCAl.CC

DISPLAY

SIZ2E
DISPLAYBASEFORCES
2ZPCASE

START: 545 ORCA1.CC

CLEARNAMEAREA
DISPLAY
LOOKUPEXPSYMBOL
FOISPLAY
TYPECHAR

SIZE

MOVB
COMMANDENTRY
CHAR

DUMMYPTR
LENGTH

NAME

RAMPTR

TYPE

LAST
FINDB
STORECOMMANDVARIABLE

UPDATELASTNAME

LOW

FINDSYMBOL

FORCEUPPER
MOVEZYMATET I LLACKNOWLEDGE
STOREEXPSYMBOL
SETABSOLUTE

COMMANDCODE
FORMAT
MODULEID
NAME FORMAT
RESPONSE



.........................................................................................................................
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LOCAL: NEWMONUMENT
F : PROGRAMMINGCOMMANDSCREEN
L : ZYMATEPROGRAMMING
CALLS: CLEARFUNCTIONAREA
BASEFKEYS
STORE IMMED IATECOMMAND
GLOBL: CHAR
LOCAL: ZPKEYS
FUNCT: DOCAL
USERS: CALIBRATIONSCREEN
CALLS: STROBECHAR
FIX
Low
SIGNED
GLOBL: BUFFER
CALWARNING
PEND INGVALUE
PARAM: AXISCALFACTORPTR
coL
LOCAL: TEMPCALFACTOR
FUNCT: DOBASEZEROS
USERS: CALIBRATIONSCREEN
CALLS: STROBECHAR
MOVEZYMATE
GLOBL: CAL
CALFACTOR .REACHZERO
LOCAL: CHAR
FUNCT: DOWRISTZEROS
USERS: WRISTCALIBRATIONSCREEN
CALLS: STROBECHAR
MOVEHKAND
G - CAL
CALFACTOR .WRISTZERQ
CHAR
FUNCT: CALIBRATIONSCREEN
USERS: ZYMATEPROGRAMMING
CALLS: CLEARFUNCTIONAREA
FORCEUPPER
DOBASEZEROS
COMMUN | CATEW!I THROBOT
MOVEZYMATE
GLOBL: ACCESSPTR
CALFACTOR .ANGLE
CALFACTOR.HEIGHTZERO
CHAR
PENDINGHE IGHT
SPACES
WORDDATA
FUNCT: WRISTCALIBRATIONSCREEN
USERS: ZYMATEHANDPROGRAMMING
CALLS: CLEARFUNCTIONAREA
STROBECHAR
DOWRISTZEROS
COMMUN I CATEWI THROBOT
MOVEHAND
GLOBL: ACCESSPTR
CALFACTOR.GRIP
CALFACTOR.SYRINGEZERO
CHAR
PENDINGSYRINGE
SPACES
WORDDATA
FUNCT: HANDCOORD INATESCREEN
Us” 1 ZYMATEHANDPROGRAMMING
r CLEARFUNCT IONAREA
HANDFKEYS
STORECOMMANDVARIABLE
GLOBL: CHAR
LOCAL: ZPKEYS
FUNCT: HANDSPEEDSCREEN

START: 719 ORCA1.CC

DISPLAY
FINDB

START: 765 ORCAY.CC
WRISTCALIBRATIONSCREEN
VALUEENTERED

UNSIGN

oDIV

DISPLAY

CAL

CHAR

RN1

AX1SPOSPTR

FORMATPTR

START: 833 ORCAY.CC

FORCEUPPER
RECEIVEMESSAGETIMEDWAIT
CALFACTOR.ANGLEZERO
DUMNYPTR

START: 900 ORCA1.CC

FORCEUPPER
RECEIVEMESSAGETIMEDWAIT
CALFACTOR.GRIPZERO
DUMMYPTR

DISPLAY

DOCAL

FDISPLAY
SETFACTORYCAL
TELLPOSITION

c

CALFACTOR .ANGLEZERO
CALFACTOR .REACH

F
PEND INGREACH
TEXT

START: 1062 ORCA1.CC

DISPLAY

DOCAL

FOISPLAY
SETFACTORYCAL
TELLPOSITION

c
CALFACTOR.GRIPZERO
CALFACTOR .WRIST
F

PENDINGWRIST
TEXT

START: 1152 ORCAY.CC

DISPLAY
SI2E

ZPCASE

START: 1190 ORCA1.CC

ASCIITOREAL
ODOUBLE
DMUL

CALFACTOR
NUMBER

CAL 10PERCENT
ROMW

INPUT

CALFACTOR .HEIGHTZERO

INPUT

CALFACTOR.SYRINGEZERO

STROBECHAR

LAST

SETUPROBOTME SSAGE
SAVECAL IBRATIONDATA

CAL

CALFACTOR . HE IGHT
CALFACTOR.REACHZERO
FIRSTDISPLAY
ROBOTMESSAGE
WIDENUMFORMAT

FORCEUPPER

LAST

SETUPROBOTME SSAGE
SAVECAL IBRATIONDATA

CAL
CALFACTOR.SYRINGE
CALFACTOR.WRISTZERO
PEND INGGRIP
ROBOTMESSAGE
WIDENUMFORMAT
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USFos:

CALLS:

DEFIN:
GLOBL:

: GETSCALEDDATA

DF" s

ZYMATENANDPROGRAMM ING

+ CLEARFUNCT IONAREA

HANDFKEYS
STORECOMMANDVARIABLE
CHAR

ZPKEYS

HANDSENSESCREEN
ZYMATEHANDPROGRAMM ING
CLEARFUNCT IONAREA
HANDFKEYS
GETWRISTFORCEVALUES

: CHAR

: ZPKEYS
: HANDDEFINITIONSCREEN
: ZYMATEHANDPROGRAMMING

CLEARFUNCT IONAREA
LOOKUPEXPSYMBOL

L
CLEARKEYBOXES
MOVEZYMATET I LLACKNOWLEDGE
cos
GETD ICTIONARYHANDOFFSETS
CHANGEEXPSYMBOL
COMMAND
ABBREV
CHAR
CURRENTHANDNAME
HANDGEOMETRYPTR
LATERALOFFSET
MONUMENTANGLE
MYMOOULEID
RAMPTR
RESPONSE

MOVE TORACK INDEX
ABORT

NUMBER

PEND INGREACH
REFHEIGHY

MOVETOLOCAT | ONSCREEN

: FIX

RN1

: SCALEFACTOR
: RANGECHECKVALUE

+ MOVETOLOCATIONSCREEN
: RMA

MOVETOLOCAT IONSCREEN
ZYMATEHANOPROGRAMMING
UPDATELASTNAME
FINPUT

VALUEENTERED
COMPUTERELATIVE
RANGECHECKVALUE
COMMUNICATEWI THROBOT
VIBRATORUNITS
LOADDATABASE

SAL

MOVEZYMATE
REALTOASCII

COMMAND

. ABSOLUTESIGN

AXISFORCE
COMMANDPTR
CURRENTNAMETYPE
FIRSTDISPLAY
GRIPTOFORCEVALUE
HEIGHT

DISPLAY
SIZE

START: 1232 ORCA1.CC

DISPLAY

FINDS
DISPLAYCURRENTGRIPFORCE
2PCASE

START: 1273 ORCA1.CC

Low

DISPLAY

FINPUT
DISPLAYBASEFUNCTIONKEYS
DISPLAYKANDFUNCT IONKEYS
FIX

SIZE

D1SPLAYCURRENTHAND
COMMANDENTRY

ANGLE

COMMANDCOOE

FORMAT

HEIGHT

LENGTH

MONUMENTHEIGRT

NAME

REACH

SPACES

: INPUTANDMOVE TORACKINDEX
: MOVETOLOCATIONSCREEN
: DISPLAYCURRENTHAND

START: 1404 ORCA1.CC
DISPLAY

COMMANDPTR
PEND INGANGLE
RACKCOMMANDPTR
REFREACH

START: 1431 ORCA1.CC

START: 1438 ORCA1.CC

START: 1457 ORCA1.CC
LYMATEPROGRAMMING
LAST

MOVE

ASCIITOREAL
COMPUTEHAND
GETSCALEDDATA
ZYMATEHANOWAIT
FLOAT
LOADDATAWR!ST
DISPLAYCURRENTHAND
MOVEHKAND

NUMOUT
COMMANDENTRY
ANGLE

BUFFER
CURRENTHANDNAME
DIRECTPATH
GRIPACCEL
HANDGEOMETRYPTR
HEIGHTSPEED

LAST
FINDB

LAST
SI2E
STORECOMMANDVAR [ ABLE

KIGH

MOVEHANDT I LLACKNOWLEDGE
LAST

FLOAT

SIN

STOREEXPSYMBOL

HANDGEOMETRY
BASEPAGE
COMMANDPTR

G
HEIGHTOFFSET
MOOULEID
MONUMENTREACH
NAMELENGTH
REACHOFFSET
TYPE

FINPUT

CURRENTNAMETYPE
PEND INGHE IGHT
REFANGLE

DISPLAY

FINDSYMBOL
COMPUTEABSOLUTE
INPUTANDMOVE TORACK INDEX
SETUPROBOTME SSAGE

FIX

UNSIGN

LOOKUPEXPSYMBOL
GETDICTIONARYHANDOFFSETS
TELLPOSITION

FOISPLAY

ZYMATEPLACE

ANGLESPEED

COMMANDCODE

CURRENTNAME
ENTRYNOTFOUNDME SSAGE
GRIPSPEED

HANDSIGN

I
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: RESTOREPOSITION

: MOVETOCOORD INATESSCREEN
: TELLPOSITION

: ANGLE

: GETSCALEDRN1

s MOVETOCOORD INATESSCREEN
: ASCIITOREAL

: BUFFER

: ZYMATEHANDPROGRAMMING

MODULEID

NAME

NUMBER
PENDINGGRIP
PEND INGSYRINGE
RAMPTR
REACHSPEED
REFHEIGHT
RESPONSE
ROBOTSPEED
SETABSWARNING
SYRINGESPEED
VERTICALACCEL
WRISTACCEL

HEIGHT
PEND INGHE IGHT
PENDINGWRIST

MOVE TOCOORD I NATESSCREEN

: ZYMATEHANOPROGRAMMING
: UPDATELASTNAME

GETSCALEDRN1
DISPLAY

. BUFFER

PEND INGANGLE
PENDINGREACH

CHANGELOCAT IONSCREEN

: ZYMATEHANDPROGRAMMING

UPDATELASTRAME
DISPLAY
SETHAND

¢ COMMAND
: ABSOLUTESIGN

ENTRYNOTFOUNDME SSAGE
MYMOOULEID
NAMELENGTH

RESPONSE

DELETECOMMANDSCREEN

+ 2YMATEHANDPROGRAMMING
: CLEARFUNCTIONAREA

LOOKUPEXPSYMBOL

: COMMAND
: COMMANDPTR

MYMODULEID
NAMELENGTH

ZYMATEPROGRAMMING
DISPLAY
CLEARFUNCTIONAREA

LAST

FINDB

HANDSPEEDSCREEN
STOREROBOTPOSITION
CHANGELOCATIONSCREENR
TYPEN
RECEIVEMESSAGETIMEDWAIT

. BASEPAGE

LOCAL:

FIRSTDISPLAY ~
PRESSRETMESSAGE
SYRINGESPEED
WRISTSPEED
ZPKEYS

MOVEMENTCOMMAND
NAME FORMAT
OUTPUTVOLTAGE
PENDINGHE IGKT
PENDINGWRIST
REACH
REACHTRANSOFFSET
REFREACH

RN1

ROTARYACCEL
SPACES

TEXY
VERTICALTRANSOFFSET
WRISTSPEED
DICSYMPTR

START: 1855 ORCA1.CC
2YMATEPROGRAMMING

FIRSTDISPLAY
PEND INGANGLE
PEND INGREACH
REACH

START: 1868 ORCA1.CC

FLOAT
RN1

START: 1890 ORCA3.CC
ZYMATEPROGRAMMING
VALUEENTERED
MOVEZYMATE
TELLPOSITION
FIRSTDISPLAY
PENDINGGRIP
PENDINGSYRINGE

START: 1958 ORCAY.CC
ZYMATEPROGRAMMING
FINPUT

SETABSOLUTE
CHANGEEXPSYMBOL
COMMANDENTRY
COMMANDCODE

HANDSIGN

NAME

RAMPTR

START: 2011 ORCA1.CC
ZYMATEPROGRAMMING
DISPLAY
DELETEEXPSYMBOL
COMMANDENTRY

ENTRYNOT FOUNDME SSAGE

START: 2052 ORCA1.CC

CLEARKEYBOXES
HANDFUNCT IONSCREEN
HANDFKEYS
LOADDATAWRIST
HANDSENSESCREEN

MOVE TOLOCAT [ONSCREEN
DELETECOMMANDSCREEN
STROBECHAR

CHAR
GRIPACCEL
SPACES
WAITFORRETURN
ZPCASE

MYMODULEID
NAMELENGTH
PEND [NGANGLE
PEND INGREACH
POSITIONTYPE
REACHACCEL
REFANGLE
RELATIVESIGN
ROBOTMESSAGE
ROTARYTRANSOFFSET
SYRINGEACCEL
TYPE
VIBRATORSPEED

GRIP
PENDINGGRIP
PENDINGSYRINGE
SYRINGE

FIX

SCALEFACTOR

RESTOREPOSITION
MOVEHAND

|
PEND INGHE [ GHT
PEND INGWR!ST

LOOKUPEXPSYMBOL
SETRELATIVE
TYPEN

COMMANDPTR
MODULEID
NAME FORMAT
RELATIVESIGN

FINPUT

MODULEID
NAME FORMAT
RESPONSE

DISPLAYHANDFUNCT IONKEYS
TELLPOSITION

SIZE
HANDCOORDINATESCREEN
HANDDEF INITIONSCREEN
MOVE TOCOORD INATESSCREEN
WRISTCAL IBRATIONSCREEN
FORCEUPPER

DUMMYPTR
GRIPSPEED
SYRINGEACCEL
WRISTACCEL
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GLOBL:

: ZYMATEPROGRAMMING
: INIT2ZYMATE

CLEARSCREEN
BASEFUNCTIONSCREEN
LAST

FINDB

BASECOORD INATESCREEN
STOREROBOTPOSITION
MOVETOCOORD INATESSCREEN
MONUMENTSCREEN
CALIBRATIONSCREEN
CLEARKEYBOXES
FORCEUPPER
ANGLESPEED

DUMMYPTR

MAINMESSAGE
REACHSPEED
ROTARYTRANSOFFSET
VERTICALTRANSOFFSET

START: 2145 ORCA1.CC

DISPLAYMAINSCREEN
TELLPOSITION

BASEFKEYS

DISPLAY
CLEARFUNCTIONAREA
BASESENSESCREEN
CHANGELOCATIONSCREEN
PROGRAMM I NGCOMMAND SCREEN
RESTOREPOSITION

TYPEN
RECEIVEMESSAGETIMEDWAIT
BASEPAGE

FIRSTDISPLAY

PRESSRE TMESSAGE
REACHTRANSOFFSET

SPACES

WA TFORRETURN

DISPLAYBASEFUNCT IONKEYS
UPDATELASTNAME

SI2E

LOADDATABASE
BASESPEEDSCREEN
MOVETOLOCAT IONSCREEN
RACKSETUPSCREEN
DELETECOMMANDSCREEN
ZYMATEHANDPROGRAMMING
STROBECHAR

CHAR
HEIGHTSPEED
REACHACCEL
ROTARYACCEL
VERTICALACCEL
ZPCASE

RANGECHECKEDSPEEDIN

: INITZYMATE
: FLOAT

UNSIGN

: VARIABLECOMMAND
: VALUE
: MAXSPEED

START: 2283 ORCAY.CC

S1GNED

MINSPEED

: RANGECHECKPOSITION
: INITZYMATE
: VARIABLECOMMAND

: TESTNEWFORPENDING
: INITZYMATE

! VARIABLECOMMAND

: MOVEMENTCOMMAND

: RETURNTOEXEC
: INITZYMATE

: SENDMESSAGE
: COMMAND

: ABORT

RESPONSEID

START: 2334 ORCAt.CC

COMMANOMSG
COMMANDCODE

.................................................................................................................................

DEFIN:

GLOBL:

: INITZYMATE
: GETRAM

HIGH
STOREEXPSYMBOL
CHANGEEXPSYMBOL
LOADDATAWRIST

SHR

FORCEUPPER
2YMATEPROGRAMMING
COMPUTEHNAND
RANGECHECKPOSITION
DIVRND

GETPOSITION
RECEIVEMESSAGET IMEDWALT
RANGECHECKEDSPEEDIN
LOADDATAWRISTWAIT
LOOKUPEXPSYMBOL
MOVEZYMATE

COMMAND
HANDGEOMETRY
MODULEDATA

VAR I ABL ECOMMAND
ABBREV

ANGLE

ANGLESPEED

CHAR

COMMANDEXCHANGE . EXCHANGE 1D

COMMANDPTR
CURRENTHANDNAME
EXCHANGEID

GRIP

START: 2344 ORCA1.CC
SIZE

CREATEEXCHANGE
TYPEN

FREERAM
LOADDATABASE

XLAT

STROBECHAR
COMPUTEABSOLUTE
COMPUTERACKLOCATION
FIX
SETUPROBOTMESSAGE
STOPMON]ITOR
GETWRISTFORCEVALUES
LOADDATABASEWAIT
ZYMATEMWALT

SAL

MOVEHAND
COMMANDENTRY

IMMED L ATECOMMAND
PARM

ABORT
ANGLEFORCE
AX1SFORCE
COMMANDCODE
COMMANDMODE
COMMANDTABLE
DIRECTPATH
FORMAT
GRIPACCEL

Low

MOve

TYPECRLF
INITZYMATEROBOT
RECE | VEMESSAGE
CLEARSCREEN
RETURNTOEXEC
COMPUTERELATIVE
TESTNEWFORPEND ING
FLOAT

COMMUN 1CATEWI THROBOT
ZYMATEHANDMWALT
VIBRATORUNITS

SIGNED
GETBASEFORCEVALUES
GETDICTIONARYHANDOFFSETS

COMMANDMSG
MODULE
RETURNDATA

ACCESSPTR
ANGLEMESSAGE
BASEFORCEACTIVE
COMMANDEXCHANGE
COMMANOMSGPTR
COMMANOTYPE
DUMMYPTR
FORMATCODE
GRIPFORCE



: GETPOSITION
: STOPANDREINITROBOT
: SETUPROBOTMESSAGE

: DISPLAYCOLLISIONMESSAGE
: STOPANDRE INITROBOT

: DISPLAY

: BASESTATUS

s AXISID

: NOTINPOSMSG

: SETABSOLUTE

: MONUMENTSCREEN
: SAR

: COMMAND

: ANGLE

......................................................................................................................

: SETHAND

: STOREROBOTPOSITION
: SAR

¢ HANDCOMMAND

: COMPUTEABSOLUTE

............................................................................................................................

GRIPSPEED
HANDGEOMETRYPTR
HE | GHTMESSAGE
INITERRORMESSAGE
LENGTH
MOVEMENTCOMMAND
NAME

PARMPTR

PEND INGRE [GHT
PENDINGWRIST
PTR

REACH
REACHMESSAGE
REFANGLE
RESPONSE
ROTARYACCEL
SETUPCOMMAND
TEXY
VERTICALACCEL
WRISTACCEL
WRISTSTATUS

s ZYMATEID
s ANGLEFAULT

REACHFAULT

DOUBLE
SIGNED

H )

c

CALFACTOR.GRIP
CALFACTOR.HEIGHTZERO
CALFACTOR.SYRINGE
CALFACTOR.WRISTZERO
PENDINGGRIP
ROBOTMESSAGE

TEXT

: PORTADDRESS
: ..A

ROBOTCOMMANDCODE

REFANGLE

SETRELATIVE

: STOREROBOTPOSITION
: SAR

: COMMAND

: ANGLE

REFANGLE

MOVETOLOCATIONSCREEN

: SAL

COMMAND
ANGLE
PENDINGHEIGHT
REFANGLE

GRIPTOFORCEACTIVE
HEIGNT
HEIGHTSPEED
KEYPADSTATUS
MOOULEID

MOVING

NAMELENGTH

PEND [NGANGLE

PEND INGREACH
POSITIONTYPE
PTRTOPARMS
REACKACCEL
REACHSPEED
REFHEIGHT
ROBOTMESSAGE
ROTARYTRANSOFFSET
SYRINGEACCEL

TYPE
VERTICALTRANSOFFSET
WRISTMESSAGE

HEIGHTFAULT
SYRINGEFAULY

START: 79 ORCA2.CC
INITZYMATEROBOT
COMMUNICATEWI THROBOT
OMUL

ANGLE

CALFACTOR .ANGLE
CALFACTOR.GRIPZERO
CALFACTOR.REACH
CALFACTOR.SYRINGEZERO
GRIP

PENDINGSYRINGE
SYRINGE

WRIST

..B
TEMPPTR

START: 203 ORCA2.CC

TYPEN
COMMANDMODE

START: 263 ORCA2.CC
STOREROBOTPOSITION

HEIGHT

REFHEIGHT

START: 274 ORCA2.CC
CHANGELOCATIONSCREEN
HE 1GHT

REFHEIGHT

START: 282 ORCA2.CC
CHANGELOCAT IONSCREEN
SYRINGE

START: 290 ORCA2.CC
INITZYMATE

HEIGHT
PEND INGREACH
REFHEIGHT

GRIPTOFORCEVALUE
HEIGHTFORCE

!
LASTPOSITIONTYPE
MODULEWAIT
MYMODULEID
OUTPUTVOLTAGE
PENDINGGRIP
PENDINGSYRINGE
PRESSRE TMESSAGE
RAMPTR
REACHFORCE
REACHTRANSOFFSET
REFREACH
ROBOTSPEED
SETABSWARNING
SYRINGESPEED
VALUE
VIBRATORSPEED
WR1STSPEED

INITFAULT
WRISTFAULT

INITZYMATE
DDIV
Low

8

CALFACTOR .ANGLEZERO
CALFACTOR.HE IGHT
CALFACTOR .REACHZERO
CALFACTOR .WR1ST
KREIGHT

REACH

TEMP

SHR
WRISTSTATUS

CHANGELOCATIONSCREEN

REACH
REFREACH

REACH
REFREACH

PEND INGANGLE
REACH
REFREACH
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FUNCT:

: STOPANDREINITROBOT
: ZYMATEWALT

GLOBL:

: BASEFKEYS
: BASECOORDINATESCREEN

GLOBL:

: HANDFKEYS
: MOVEHANDTILLACKNOWLEDGE

GLO8L:

: UPDATELASTNAME
: MONUMENTSCREEN

: DISPLAYCURRENTGRIPFORCE
: HANDSENSESCREEN

COMPUTERELATIVE

: MOVETOLOCATIONSCREEN
: SAL

: COMMAND

: ANGLE

PENDINGHE IGHT
REFANGLE

COMPUTEHKAND

: MOVETOLOCATJONSCREEN
: SAL

HANDCOMMAND

: GRIP

PENDINGWRIST

ZYMATEHANDWAIT

: TYPEN

TYPECRLF
TELLPOSITION
STROBEKEYPAD
ABORT

CHAR

HE IGHT

MOVING

PEND INGHEIGHT
REACH
STOPPEDME SSAGE

: AXISID
: FORCEUPPER
: BASEFKEYS

DOBASEZEROS
RACKSETUPSCREEN
ZYMATEPROGRAMMING

PROGRAMM I NGCOMMANDSCREEN

: FORCEUPPER

LOADDATABASE
TELLPOSITION
STOPANDRE IN1TROBOT
BASEPAGE

CHAR

i

PENDINGANGLE
REACHACCEL
ROTARYTRANSOFFSET
VERTICALTRANSOFFSET

HANDSENSESCREEN

: STROBECHAR

LOADDATAWRIST
TELLPOSITION
STOPANDRE INITROBOT
BASEPAGE

CHAR

GRIPACCEL

MOVING
PENDINGWRIST
WRISTACCEL

MOVETOLOCATIONSCREEN
ZYMATEPROGRAMMING
LAST

: CURRENTNAME

SPACES

DISPLAY

START: 298 ORCA2.CC
INITZYMATE

HEIGHT
PEND INGREACH
REFHEIGHT

START: 306 ORCA2.CC
INITZYMATE

PENDINGGRIP
SYRINGE

START: 327 ORCA2.CC
BASEFKEYS

DISPLAY
RELEASE
MOVEZYMATE
LAST

ANGLE
COMMANDMODE
KEYMESSAGE
MYMOOULEID
PEND INGREACH
SPACES
WRIST

START: 392 ORCA2.CC
HANDFKEYS
DOWRISTZEROS
WRISTCALIBRATIONSCREEN
INITZYMATE

START: 407 ORCA2.CC
BASESPEEDSCREEN
MOVE2YMATET I LLACKNOWLEDGE
STROBECHAR
TESTZYMATEPOSITION
MOVEZYMATE

BASESTATUS
DUMMYPTR
KEYPADSTATUS
PEND INGHE IGHT
REACHTRANSOFFSET
SPEEDMUL

START: 508 ORCAZ.CC
HANDCOORD INATESCREEN
ZYMATEHANOPROGRAMM ING
FORCEUPPER
TESTHANDPOSITION
MOVEHAND

BASESTATUS
DUMMYPTR

i
PENDINGGRIP
SPEEDMUL

START: 594 ORCA2.CC
STOREROBOTPOSITION
MOVETOCOORD I NATESSCREEN
DISPLAY

CURRENTNAMETYPE

START: 613 ORCA2.CC

UNSIGN

PEND INGANGLE
REACH
REFREACH

PEND INGSYRINGE
WRIST

HANDFKEYS

DISPLAYCOLL IS IONMESSAGE
GETPOSITION
MOVEHAND

BASESTATUS
FIRSTDISPLAY
KEYPADSTATUS
PEND INGANGLE
PEND INGWRIST
STOPKEYPRESSED
WRISTSTATUS

MONUMENTSCREEN
CALIBRATIONSCREEN
ZYMATEHANDPROGRAMMING

BASESENSESCREEN
2YMATEPROGRAMMING

INPUT

DISPLAY
RECEIVEMESSAGETIMEDWAIT

BLINKSCLEARED
FKEY

MOVING

PEND INGREACH
ROTARYACCEL
VERTICALACCEL

HANDSPEEDSCREEN

INPUT
DISPLAY
RECE1VEMESSAGET IMEDWALT

BLINKSCLEARED
FKEY
KEYPADSTATUS
PEND INGSYRINGE
SYRINGEACCEL

RACKSETUPSCREEN
CHANGELOCATIONSCREEN

FDISPLAY
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: DISPLAYBASEFORCES

: STOREANDCHECKSYMBOL
: STORECOMMANOVARIABLE

DISPLAYNUMBER
GRIPFORCE

BASESENSESCREEN

: DISPLAY

DISPLAYNUMBER

: ANGLEFORCE

MOVB

: COMMANDENTRY
: CURRENTNAME

RESPONSE

START: 630 ORCA2.CC
1ABS

HEIGHTFORCE

START: 669 ORCA2.CC
STORE IMMED [ ATECOMMAND
STOREEXPSYMBOL

NAMELENGTH

UNSIGN

REACHFORCE

STOREROBOTPOSITION
DISPLAY

RAMPTR
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: STORECOMMANDVARIABLE
: BASECOORDINATESCREEN

HANDCOORD INATESCREEN

: DISPLAY

SIZE

: COMMANDVARIABLE
: ABBREV

MODULEID
NAMELENGTH
VARITABLEDATAPTR

: CoL

START: 693 ORCA2.CC
BASESPEEDSCREEN
HANDSPEEDSCREEN

LAST
STOREANDCHECKSYMBOL
VARIABLEDATA

FORMAT

MYMOOULEID

SPACES

COMMANDCODE

BASESENSESCREEN
HANDSENSESCREEN
FINPUT

LENGTH
NAME
TYPE

FORMATCODE

: STOREIMMED | ATECOMMAND

PROGRAMM | NGCOMMANDSCREEN

: DISPLAY

SIZE

 COMMAND
: ABBREV

LENGTH
NAME
TYPE

START: 715 ORCA2.CC

LAST
STOREANDCHECKSYMBOL
COMMANDENTRY
COMMANDPTR

MODULEID

NAMELENGTH

COMMANDCODE

FINPUT

FORMAT
MYMODULEID
SPACES

: STOREROBOTPOSITION
: ZYMATEHANDPROGRAMMING
: UPDATELASTNAME

DISPLAY
SETRELATIVE

: COMMAND
: ABBREV

FORMAT
MOOULEID
NAMEFORMAT
TYPE

: COMMANDCODE

START: 736 ORCAZ2.CC
ZYMATEPROGRAMMING
FINPUT

SETHAND
STOREANDCHECKSYMBOL
COMMANDENTRY
ABSOLUTESIGN

HANDSIGN

MYMODULEID

NAMELENGTH

SI2E
SETABSOLUTE

COMMANDPTR
LENGTH

NAME
RELATIVESIGN

: GETCALIBRATIONDATA
¢ INITZYMATEROBOY

: SETUPROBOTMESSAGE
: CALFACTOR.ANGLE

ROBOTMESSAGE

START: 775 ORCA2.CC

COMMUN 1 CATEW ! THROBOT
CALFACTOR.HE{GHT

MOW
CALFACTOR.WRIST

..................................................................................................................................

...............................................................................................................................

FUNCT:
USERS:
CALLS:
[ G

FUNCT:
USERS:

SAVECAL IBRATIONDATA
CAL IBRATIONSCREEN
SE TUPROBOTME SSAGE
CALFACTOR . HE IGHT

SETFACTORYCAL
CALIBRATIONSCREEN
MOVEZYMATE
CALFACTOR.ANGLE
CALFACTOR.GRIPZERO
CALFACTOR.REACH
CALFACTOR.SYRINGEZERO

: AXISID

MOVEZYMATETILLACKNOWLEDGE
MONUMENTSCREEN

START: 812 ORCA2.CC
WRISTCALIBRATIONSCREEN
MOVW

CALFACTOR.WRIST

START: 823 ORCAZ2.CC
WRISTCALIBRATIONSCREEN
MOVEHAND
CALFACTOR.ANGLEZERO
CALFACTOR.HEIGHT
CALFACTOR.REACHZERO
CALFACTOR .WRIST

START: 855 ORCA2.CC
RACKSETUPSCREEN

COMMUN I CATEW] THROBOT
ROBOTMESSAGE

INITZYMATEROBOT

CALFACTOR.GRIP
CALFACTOR.HEIGHTZERO
CALFACTOR.SYRINGE
CALFACTOR.WRISTZERO

HANDDEF IN1TIONSCREEN



: MOVEHANDTILLACKNOWLEDGE
: HANDDEFINKITIONSCREEN

FUNCT:
USERS:

CALLS:
DEFIN:
GLOBL:

+ MOVETORACKINDEX
: RACKSETUPSCREEN
: FIX

FUNCT:
USERS:
CALLS:

DEFIN:

GLOBL:

FUNCT:
USERS:
CALLS:

BASEFKEYS

CHAR

ROTARYACCEL
VERTICALTRANSOFFSET

HANDFKEYS

DISPLAYCURRENTHAND
RACKSETUPSCREEN
MOVE TOLOCAT 1ONSCREEN

¢ DISPLAY

CURRENTHANDNAME

GETDICTIONARYHANDOFFSETS
RACKSETUPSCREEN
INITZYMATE

SAL

HANDGEOMETRY
CURRENTHANDHE IGHTOFFSET
HEIGHTADOON

DISPLAY
SQRT

: RACKCOMMAND
H )

COMMANDMOOE
CURRENTHANDREACHOFFSET
DYC

D2R

PENO INGHEIGHT

RN2

RNS

RACKSETUPSCREEN
2YMATEPROGRAMMING
GETRAM
DISPLAYCURRENTHAND
LOOKUPEXPSYMBOL
LAST

FOISPLAY

MOVE TORACKINDEX
FLOATY

cos

SIZE

FREERAM
COMMANDENTRY
RACKCOMMANDENTRY
ABBREV

coL
CURRENTHANDLATERALOFFSET
oxc

DYR

FORMAT

HEIGHT

MYMODULEID

NAMES

PEND INGANGLE
RACKCOMMANDENTRYPTR
REACH

REFANGLE

RESPONSE

/N2
ROTARYTRANSOFFSET
TYPE

X1

: MOVERACK

COMPUTERACKLOCATION
INITZYMATE
MOVETORACKINDEX

LOADDATABASE
REACHACCEL
ROTARYTRANSOFFSET

START: 868 ORCA2.CC

START: 879 ORCA2.CC
HANDDEFIN]TIONSCREEN

FOISPLAY

START: 889 ORCA2.CC
HANDDEF INITIONSCREEN

CURRENTHANOLATERALOFFSET
REACHADDON

START: 897 ORCA2.CC
COMPUTERACKLOCATION
TYPEN

SIGNED

ATAN

ABORT
CURRENTHANDHE I GHTOFFSET
DXC

DYR

INDEXWARNING

PEND INGREACH

RN3

ROW

2

START: 989 ORCA2.CC

CLEARFUNCTIONAREA
DISPLAY

FORCEUPPER
GETD1CTIONARYKANDOFFSETS
LOADDATABASE
TELLPOSITIOR

SQRT

SIN

STOREEXPSYMBOL

HANDGEOMETRY

ANGLE
COMMANDCODE
CURRENTHANDNAME
DXR

02C

G

LENGTH

NAME

NEWRACK
PENDINGHEIGHT
RACKCOMMANDPTR
REACHACCEL
REFHEIGHT

RNO

RN3

ROW
VERTICALACCEL
Y1

TEMPINT

START: 1277 ORCA2.CC

GETRAM

REACHTRANSOFFSET
VERTICALACCEL

MOVETOLOCAT IONSCREEN

CURRENTHANDREACHOFFSET
SIDEADDON

INPUTANDMOVE TORACKINDEX
TYPECRLF

FLOAT

cos

coL
CURRENTHANDLATERALOFFSET
DXR

0ZC

PEND INGANGLE

RN1

RNG

X1

UPDATELASTNAME

FINPUT

GETCHAR

MOVE
MOVEZYMATET I LLACKNOWLEDGE
MOVEZYMATE

ATAN

SIGNED

CHANGEEXPSYMBOL

RACKCOMMAND

CHAR

CURRENTHANDHE 1GHTOFFSET
CURRENTHANDREACHOFFSET
oYC

DZR

HANDGEOMETRYPTR
MODULEID

NAMELENGTH

NUMBER

PEND INGREACH

RAMPTR
REACHTRANSOFFSET
REFREACH

RN1

ROTARYACCEL

SPACES
VERTICALTRANSOFFSET

2
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GLwol

LOOKUPEXPSYMBOL
TYPES
FREERAM

: RACKCOMMAND

ABORT
COMMANDMODE
DXR

02C
NAMELENGTH
RACKINDEXPTR

UNSIGN
TYPEN

RACKINDEX
ACCESSPTR
COMMANDPTR
pYC

FIX
TYPECRLF

REALDATA

coL

1249

DYR

NAME
RACKCOMMANDPTR

GLOBL:

: INITZYMATEROBOT
: INITZYMATE
: GETRAM

RESETMESSAGEAREAANDUART
CREATETASK

SETFACTORYCAL

MOVEZYMATE

ZYMATEHANDWAIT

ANGLE

CURRENTHANDHE IGHTOFFSET
CURRENTHANDREACHOFFSET
GRIP

HEIGHTSPEED

MODULE 1D

PEND INGANGLE

PEND INGREACH

PRIORITY

REACHSPEED

REFREACH

RETURNEXCHANGE .EXCHANGE 1D
ROBOTSPEED

STOPEXCHANGE
STOPMONITORACTIVE
STOPTASKMESSAGE .DESTINATIONID
STOPTASKMESSAGE .RESPONSEID
SYRINGESPEED

: DUMMYCODE

: STOPPROGRAM
: GETRAM

RECEIVEMESSAGETIMEDWAIT

: WORDDATA
: BYTESIN

CHANNELPTR

HOMEID

MAXRXWAIT

MYMODULEID

STOPEXCHANGE .EXCHANGEID
STOPMON I TORACTIVE

TEXT

: ACCESSPTR

STOPMESSAGEPTR

START: 1329 ORCA2.CC
SIZE

MOVB

FREERAM

LAST

MOVEHAND

ANGLESPEED
CURRENTHANDLATERALOFFSET
CURRENTNAME

GRIPSPEED

{

MODULENAME

PENDINGGRIP
PENDINGSYRINGE

RDIR

REFANGLE

RESPONSEID

ROBOTME SSAGE

STACKSIZE
STOPEXCHANGE . EXCHANGEID
STOPTASK
STOPTASKMESSAGE . HOME 1D
STOPTASKMESSAGE . TYPE
WRIST

STOPTASKPTR

START: 1403 ORCA2.CC
SIZE

SENDMESSAGE

BYTESOUT
CONTROL IMAGE
KEYPADSTATUS
MAXTXWAIT
POSTTERMCHARS
STOPKEYPRESSED
TERMCHAR 1

TYPE

COUNTER

CREATEEXCHANGE
CURRENTCS
GETCALIBRATIONDATA
GETPOSITION
ZYMATEMWALT

CODESEG
CURRENTHANDNAME
DATASIZE

HEIGHT

INITIALIP
MYMOODULE LD

PENDINGHE IGHT
PENDINGWRIST

REACH

REFHEIGHT
RETURNEXCHANGE
ROBOTMESSAGEPTR
STATICTASKDESCRIPTOR
STOPKEYPRESSED
STOPTASKMESSAGE
STOPTASKMESSAGE .LENGTH
SYRINGE

WRISTSPEED

RECE 1 VEMESSAGE

CHANNELMESSAGEDESCRIPTOR
DESTINATIONID

LENGTH

MOVING

RESPONSEID

STOPMESSAGE

TERMCHAR2

MESSAGEPTR

: SETUPROBOTMESSAGE
: GETPOSITION

CALLS:
GLOBL:

: DIVRND

: GETWRISTFORCEVALUES
: DIVIDEND

: RESETMESSAGEAREAANDUART

: SENDMESSAGETILLGOODSTATUS

TIME

: TIMERO

WORDDATA

: ACCESSPTR

DESTINATIONID
MAXTXWALT
POSTTERMCHARS
TERMCHARZ

ZYMATEWALT
GETCALIBRATIONDATA
GETBASEFORCEVALUES
WRISTCALIBRATIONSCREEN
SIZ2E

BYTESIN

ROBOTMESSAGE

START: 68 ORCA3.CC

INITZYMATE

START: 96 ORCA3.CC
INITZYMATEROBOT

TIMERCMO

CHARNELPTR
HOMEID
MYMODULEID
ROBOTMESSAGE

START: 137 ORCA3.CC
DOPOS I TIONCONTROL
LOADDATABASE

SAVECAL IBRATIONDATA
GETWRISTFORCEVALUES
MOVETOLOCAT IONSCREEN

BYTESOUT
TEXT

UARTOFFSET

CONTROL IMAGE
MAXRXWALT
oUTPUT
TERMCHAR1

REDOPOS ! TIONCONTROL
ZYMATEHANDWAILT
LOADDATAWRIST
CALIBRATIONSCREEN
INIT2ZYMATE

LENGTH
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: COMPUTECHECKSUM

: COMMUNICATEW!THROBOT
: CHECKSUM

: INDEX

CLEARSCREEN
RELEASE

H

MYMODULEID
RETURNEXCHANGE .EXCHANGEID

RETURNCHE CKSUMOK
COMMUN I CATEW] THROBOT

I
: BUFFERINDEX
: RETURNCHECK

DATABYTESIN

. SENDMESSAGETILLGOODSTATUS
;: COMMUNICATEWITHROBOT
: SENDMESSAGE

START: 150 ORCA3.CC

RECE I VEMESSAGE
FDISPLAY

KEYPADSTATUS

NAME FORMAT
ROBOTMESSAGE

START: 190 ORCA3.CC

ROBOTMESSAGE

START: 204 ORCA3.CC

ROBOTMESSAGE
CHECKSUMINDEX

DATABYTESOUT

RESE TMESSAGEAREAANDUART
DOUBLE

MESSAGEPTR
RETURNCODE
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1 STOPMONITOR

: DOPOS!TIONCONTROL
: SENDMESSAGE

: MOVING

: DOPOSITIONCONTROL
: MOVEZYMATE
: SETUPROBOTMESSAGE

.........................................................................................................................

: REDOPOSITIONCONTROL
: ZYMATEWAIT
: SETUPROBOTMESSAGE

: ZYMATEWAIT
: LOADDATABASEWAIT

: COMMUNICATEWITHROBOT
: GETPOSITION

ZYMATEWALT
GETCALIBRATIONDATA
GETBASEFORCEVALUES
WRISTCALIBRATIONSCREEN

: COMPUTECHECKSUM
: BYTESIN

KEYPADSTATUS

STOPTASKMESSAGE

COMMUNICATEWI THROBOT

: BASEAXIS1POS

ROBOTCOMMANDCODE
WRISTAXIS1POS

: AX1S1POS

COMMUN I CATEWI THROBOT
BASEAXIS1POS
ROBOTCOMMANDCODE
WRISTAX!S1POS

INITZYMATE

: SETUPROBOTMESSAGE

SHR
REDOPOSITIONCONTROL

: ABORT

DUMMYPTR
ROBOTMESSAGE

: WAITTYPE
: HOLDMSG

. TESTZYMATEPOSITION

: CALCULATEBASEAXISCOUNTS
: PENDINGANGLE .

+ CALCULATEBASEAXISCOUNTS
: MOVEZYMATE

: TESTZYMATEPOSITION

START: 226 ORCA3.CC
DOPOSITIONCONTROL
LOADDATABASE
SAVECAL1BRATIONDATA
GETWRISTFORCEVALUES
MOVETOLOCATIONSCREEN
SENDMESSAGETILLGOODOSTATUS
BYTESOUT

ROBOTME SSAGE

START: 248 ORCA3.CC
INITZYMATE

STOPEXCHANGE . EXCHANGE 1D

START: 259 ORCA3.CC
MOVEHAND

LOW

STOPMON I TOR
BASEAX!S2PO0S
ROBOTMESSAGE
WRISTAX1S2POS
AX152P0S

START: 306 ORCA3.CC
ZYMATEHANDWAIT
Low

BASEAXIS2POS
ROBOTMESSAGE
WRISTAX1S2POS

START: 328 ORCA3.CC
MOVEZYMATE

COMMUN I CATEWI THROBOT
TYPECRLF

STOPANDRE IN1TROBOT
AX1SERROR

MAXRXWAIT

TEXT

THERMALMSG

START: 432 ORCA3.CC
BASEFKEYS

PENDINGHE IGHT

START: 473 ORCA3.CC

oDIV

REDOPOS! TIONCONTROL
ZYMATENANDWAIT
LOADDATAWRIST
CALIBRATIONSCREEN
INITZYMATE

RE TURNCHE CKSUMOK
CHECKSUM
ROBOTSTATUS

HIGH

BASEAX]S3POS
TEXY
WRISTAX1S3POS
AX1S3POS

KIGH
BASEAX1S3P0S
TEXT
WRISTAXIS3POS
INITZYMATEROBOT

TYPEN
RECEIVEMESSAGETIMEDMWAIT

BASESTATUS
MOVING
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: LOADDATABASE
: LOADDATABASEWAIT

DOUBLE

ANGLECOUNTS
CALFACTOR . HEIGHT
CALFACTOR.REACHZERO
PENDINGHE IGHT

MOVEZYMATET I LLACKNOWLEDGE
ZYMATEPROGRAMMING

: SETUPROBOTMESSAGE
: ROBOTMESSAGE
: ANGLEACCEL

HEIGHTSPEED
TRANSOFFSET

UNSIGN

CALFACTOR .ANGLE
CALFACTOR.HEIGHTZERO
HEIGHTCOUNTS

PEND INGREACH

START: 482 ORCA3.CC
BASEFKEYS
RACKSETUPSCREEN
[NITZYMATE
COMMUNICATEWI THROBOT
TEXT

ANGLESPEED

REACHACCEL
TRANSOFFSET2

LOW
CALFACTOR.ANGLEZERO
CALFACTOR.REACH
PEND INGANGLE
REACHCOUNTS

MOVEZYMATE
MOVETOLOCATIONSCREEN

HEIGHTACCEL
REACHSPEED
TRANSOFFSET3
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: ZYMATEHANOWALT
: LOADDATAWRISTWAIT

: MOVEZYMATE
: STOPANDREINITROBOT

DOBASEZEROS
INITZYMATEROBOT
INITZYMATE

: CALCULATEBASEAXISCOUNTS

ZYMATEWAIT

: ANGLE

CALFACTOR.ANGLE
DIRECTPATH
HEIGHTSPEED
PENDINGREACH
REACHACCEL
REACHTRANSOFFSET
VERTICALACCEL
WAITTYPE
ANGLECYCLES
AX1S3SPEED
DELTAREACH

oDIV

1ABS

CALFACTOR.GRIP
CALFACTOR.SYRINGEZERO
GRIPCOUNTS
PENDINGWRIST

MOVETOLOCATIONSCREEN

: SETUPROBOTMESSAGE

TYPECRLF
STOPANDRE INI1TROBOT

: ABORT

MAXRXWAIT
TEXT

: HOLDMSG
: MOVEHAND
: STOPANDREINITROBOT

DOWRISTZEROS
MOVETOLOCAT IONSCREEN

: CALCULATEHANDAXISCOUNTS
: GRIP

PEND INGSYRINGE
SYRINGECOUNTS

: WAITTYPE

: LOADDATAWRIST

LOADDATAWRISTWAIT
ZYMATEHANDPROGRAMMING
SETUPROBOTMESSAGE
ROBOTMESSAGE
GRIPACCEL

START: 531 ORCA3.CC
BASEFKEYS
CALIBRATIONSCREEN
MOVETOLOCAT IONSCREEN

UNSIGN

LOADDATABASE
ANGLECOUNTS
CALFACTOR . HEIGHT
HE 1 GHT

PEND INGANGLE

RDIR

REACHCOUNTS
ROTARYACCEL
VERTICALTRANSOFFSET

AXIS1SPEED
DELTAANGLE
HETGHTCYCLES
REACHCYCLES

START: 685 ORCA3.CC
CALCULATEHANDAXISCOUNTS
PENDINGSYRINGE

START: 748 ORCA3.CC

Low
OMUL

CALFACTOR.GRIPZERO
CALFACTOR.WRIST
PEND INGGRIP
SYRINGECOUNTS

START: 765 ORCA3.CC
MOVEHAND

INITZYMATE
COMMUNICATEWI THROBOT
RECEIVEMESSAGETIMEDWAIT

AXISERROR
MOVING
WRISTSTATUS

START: 826 ORCA3.CC
HANDFKEYS

WRISTCAL IBRATIONSCREEN
MOVETOCOORD INATESSCREEN
ZYMATEHANDWAIT
GRIPCOUNTS

PEND INGWRIST

WRIST

START: 841 ORCA3.CC
HANDFKEYS

INITZYMATE
COMMUN I CATEW] THROBOT
TEXT

GRIPSPEED

SETFACTORYCAL
RACKSETUPSCREEN
MOVE TOCOORD INATESSCREEN

1ABS
DOPOSITIONCONTROL
ANGLESPEED
CALFACTOR .REACH
HEIGHTCOUNTS
PENDINGHEIGHT
REACH

REACHSPEED
ROTARYTRANSOFFSET

AX1S2SPEED
DELTAHE IGHT
LONGESTCYCLES

: TESTHANDPOSITION
: HANDFKEYS

: PENDINGGRIP

: CALCULATEHANDAXISCOUNTS
: MOVEHAND

: TESTHANDPOSITION

DOUBLE
UNSIGN

CALFACTOR.SYRINGE
CALFACTOR.WRISTZERO
PEND INGSYRINGE
WRISTCOUNTS

INIT2ZYMATEROBOT

TYPEN
REDOPOSITIONCONTROL

DUMMYPTR
ROBOTME SSAGE

SETFACTORYCAL
INITZYMATEROBOT
INITZYMATE
DOPOS 1 TIONCONTROL
PENDINGGRIP
SYRINGE
WRISTCOUNTS

MOVETOLOCATIONSCREEN

SYRINGEACCEL



SYRINGESPEED

: GETBASEFORCEVALUES

: SIGNED
: BYTEIN

WRISTACCEL

START: 884 ORCA3.CC
GETWRISTFORCEVALUES

WRISTSPEED
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. TOINTEGER

: GETBASEFORCEVALUES
: BASESENSESCREEN

: SETUPROBOTMESSAGE
¢ ANGLEFORCE

RDIR
ROBOTMESSAGE

START: 915 ORCA3.CC
INITZYMATE
COMMUN I CATEWI THROBOT
BASESTATUS

REACH

TEXT

TOINTEGER
HEIGHTFORCE
REACHFORCE

: GETWRISTFORCEVALUES
: HANDSENSESCREEN

START: 929 ORCA3.CC
INITZYMATE
COMMUN [ CATEW! THROBOT

ROBOTME SSAGE
WRISTFORCE

TOINTEGER

SYRINGEFORCE
WRISTSTATUS

START: 968 ORCA3.CC
BASEFKEYS
RACKSETUPSCREEN
RESTOREPOSITION
ZYMATEPROGRAMMING
UNSIGN

1ABS

FIRSTDISPLAY
PEND1NGANGLE
PENDINGREACH
REACH

TWOD IGITFORMAT

HANDFKEYS
WRISTCALIBRATIONSCREEN
MOVETOCOORD | HATESSCREEN

SAR

GRIP
PENDINGGRIP
PEND INGSYRINGE
SYRINGE

WRIST

CALLS: SETUPROBOTMESSAGE
DIVRND

GLOBL: GRIPFORCE
TEXT

FURCT: TELLPOSITION

USERS: STOPANDREINITROBOT
CALIBRATIONSCREEN
MOVETOLOCAT JONSCREEN
ZYMATEHANDPROGRAMMING

CALLS: DISPLAY
FDISPLAY

GLOBL: ANGLE
HEIGHT
PEND INGHEIGHT
PENDINGWRIST
THREED IGITFORMAT

LOCAL: NUMBER

F © DISPLAYNUMBER

u : DISPLAYCURRENTGRIPFORCE

3: DISPLAY
) M: CoL
LOCAL: BUFFER

START: 1073 ORCA3.CC
DISPLAYBASEFORCES

NUMBER



C-DOC
CALLER/CALLED XREF



C-00C

Defined (Internal) Functions, Function XREF (of CALLS/USERs) (1 of 2)
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............................................................................................................................

. PUBISUSITNSESNATN SIS SRS SEITRISPR IS GEOPPTSD IS
: BASECOORDINATESCREEN FILE=ORCA1.CC

UseS: 2177 ZYMATEPROGRAMMING

CALLS: 427 CLEARFUNCT IONAREA 429 DISPLAY

440 BASEFKEYS
452 STORECOMMANDVARIABLE

441 SIZE

DISPLAY
FINDB

431 DISPLAY
446 STORECOMMANDVARIABLE

FUNCT: BASEFKEYS
USERS: 440 BASECOORDINATESCREEN
CALLS: 412 FORCEUPPER

488 DISPLAY

S05 STOPANDREINITROBOT

FILE=ORCA2.CC
479 BASESPEEDSCREEN
412 STROBECHAR
492 TELLPOSITION

BASESENSESCREEN
INPUT
MOVEZYMATE

739 PROGRAMMINGCOMMANDSCREEN
430 LOADDATABASE
497 RECEIVEMESSAGETIMEDWAIT

FUNCT: BASEFUNCTIONSCREEN
USERS: 2155 ZYMATEPROGRAMMING
2263 ZYMATEPROGRAMMING
392 DISPLAY

398 DISPLAY

403 DISPLAY

CALLS:

FILE=ORCAY.CC
2179 ZYMATEPROGRAMMING

393 DISPLAY
399 DISPLAY
404 DISPLAY

ZYMATEPROGRAMMING

DISPLAY
DISPLAY

2197 ZYMATEPROGRAMMING

395 DISPLAY
401 DISPLAY

FUNCT: BASESENSESCREEN
USERS: 2195 2ZYMATEPROGRAMMING
CALLS: 507 CLEARFUNCTIONAREA
514 DISPLAY
5264 FINDB
537 STORECOMMANDVARIABLE

FILE=ORCA1.CC

509 DISPLAY
515 DISPLAY
525 GETBASEFORCEVALUES

DISPLAY
LAST
DISPLAYBASEFORCES

511 DISPLAY
523 BASEFKEYS
531 STORECOMMANDVARIABLE

FUNCT: BASESPEEDSCREEN
USERS: 2183 2YMATEPROGRAMMING
CALLS: 465 CLEARFUNCTIONAREA
474 LAST
488 STORECOMMANDVARIABLE

FILE=ORCA1.CC

467 DISPLAY
479 BASEFKEYS
491 STORECOMMANDVARIABLE

DISPLAY
FINDB
STORECOMMANDVARIABLE

469 DISPLAY
480 SIZE

: CALCULATEBASEAX]ISCOUNTS
st 559 MOVEZYMATE
3t 477 TESTZYMATEPOSITION
478 LOM
479 DOUBLE
480 UNSIGN

FILE=ORCA3.CC

478 DDIV
479 DOUBLE
479 DDIV
480 DOUBLE

478 DOUBLE
479 LOW
480 DMUL

FUNCT: CALCULATEHRANDAXISCOUNTS
USERS: 831 MOVEHAND
CALLS: 752 TESTHANDPOSITION
755 DOUBLE
759 DOUBLE
762 DOUBLE
763 DOUBLE

FILE=ORCA3.CC

755 Low
759 LOoW
759 1A8BS
762 DOUBLE
763 001V

755 oDV
759 DMUL
762 DOIV
762 LOW
763 DMUL

FUNCT: CALIBRATIONSCREEN
USERS: 2228 ZYMATEPROGRAMMING
CALLS: 962 CLEARFUNCTIONAREA

971 FORCEUPPER

982 DISPLAY

996 DISPLAY

1008 FDISPLAY

1013 FDISPLAY

1021 DISPLAY

1026 FOISPLAY

1044 DISPLAY

FILE=ORCA1.CC

964 DISPLAY

979 DOCAL

982 LAST

997 DOBASEZEROS

1009 FDISPLAY

1014 SETUPROBOTMESSAGE
1022 FOISPLAY

1027 FDISPLAY

1046 MOVEZYMATE

DISPLAY

LAST

CLEARFUNCT IONAREA
CLEARFUNCT IONAREA
FOISPLAY
COMMUNTCATEWI THROBOT
FDISPLAY
SETFACTORYCAL
TELLPOSITION

966 DISPLAY

980 DISPLAY

994 DISPLAY

1006 DISPLAY

1011 FDISPLAY

1018 SETUPROBOTMESSAGE
1024 FDISPLAY

1033 SAVECAL IBRATIONDATA

FUNCT: CHANGELOCATIONSCREEN
USERS: 2111 ZYMATEHANDPROGRAMMING
CALLS: 1962 UPDATELASTNAME

1984 DISPLAY

1993 DISPLAY

FILE=ORCA1.CC
2207 ZYMATEPROGRAMMING
1963 FINPUT
1985 SETRELATIVE
1996 TYPEN

LOOKUPEXPSYMBOL
DISPLAY
TYPEN

1974 DISPLAY
1989 SETHAND
2001 DISPLAY

FUNCT: CLEARFUNCTIONAREA
USERS: 427 BASECOORDINATESCREEN
992 CALIBRATIONSCREEN

1108 WRISTCALIBRATIONSCREEN

2015 DELETECOMMANDSCREEN
2139 ZYMATEHANDPROGRAMMING
2244 2YMATEPROGRAMMING

CALLS: 216 DISPLAY

FILE=ORCA1.CC
465 BASESPEEDSCREEN
996 RACKSETUPSCREEN
1157 HANDCOORD INATESCREEN
2060 2YMATEHANDPROGRAMMING
2178 ZYMATEPROGRAMMING
2262 2YMATEPROGRAMMING

BASESENSESCREEN
CALIBRATIONSCREEN
HANOSPEEDSCREEN
ZYMATEHANDPROGRAMMING
ZYMATEPROGRAMMING

551 MONUMENTSCREEN

1067 WRISTCALIBRATIONSCREEN
1237 HANDSENSESCREEN

2087 ZYMATEHANODPROGRAMMING
2196 2YMATEPROGRAMMING

220 DISPLAY
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FUNCT: CLEARKEYBOXES
U 1348 HANDDEFINITIONSCREEN
r . 206 DISPLAY
FuaoT: CLEARNAMEAREA
USERS 552 MONUMENTSCREEN
CALLS 227 DISPLAY
FUNCT: COMMUNICATEWITHROBOT
USERS 99 GETPOSITION
529 LOADDATABASE
790 ZYMATEHANDWALT
934 GETWRISTFORCEVALUES
1604 MOVETOLOCATIONSCREEN
2662 INITZYMATE
CALLS 231 COMPUTECHECKSUM

FUNCT: COMPUTEABSOLUTE
1536 MOVETOLOCATIONSCREEN
294 SAL

FUNCT: COMPUTECHECKSUM

USERS: 231 COMMUNICATEWITHROBOT
CALLS:
FUNCT: COMPUTEHAND
USERS: 1548 MOVETOLOCATIONSCREEN
CALLS 310 SAL
FUNCT: COMPUTERACKLOCATION
USERS: 2526 INITZYMATE
CALLS: 1286 MOVETORACKINDEX
1296 FiX
FINrT: COMPUTERELATIVE
! "t 1542 MOVETOLOCATIONSCREEN
L 302 SAL

(: DELETECOMMANDSCREEN

2114 ZYMATEHANDPROGRAMMING
2015 CLEARFUNCT]ONAREA
2032 DISPLAY

FUNCT: DISPLAYBASEFORCES
526 BASESENSESCREEN
637 DISPLAY

652 DISPLAY

663 DISPLAY

FUNCT: DISPLAYBASEFUNCTIONKEYS

USERS: 1349 HANDDEFINITIONSCREEN
CALLS 362 DISPLAY

368 DISPLAY
FUNCT: DISPLAYCOLLISIONMESSAGE
USERS 349 STOPANDREINITROBOT
CALLS 211 DISPLAY

235 TYPEN

253 TYPEN

FUNCT: DISPLAYCURRENTGRIPFORCE
s 1254 HANDSENSESCREEN
620 OISPLAY

FUNCT: DISPLAYCURRENTHAND
USERS: 998 RACKSETUPSCREEN
883 DISPLAY

FUNCT: DISPLAYHANDFUNCTIONKEYS

USERS: 1355 HANDDEFINITIONSCREEN
St 377 DISPLAY
383 DISPLAY

FUNCT: DISPLAYMAINSCREEN
USERS: 2153 ZYMATEPROGRAMMING
CALLS: 336 DISPLAY

342 DISPLAY

347 DISPLAY

FILE=ORCA1.CC
1354 HANDDEF INITIONSCREEN
206 LAST

FILE=ORCA1.CC

227 LAST

289 DOPOSITIONCONTROL
776 2YMATEHANDWAIT

818 SAVECALIBRATIONDATA
1015 CALIBRATIONSCREEN
1614 MOVETOLOCATIONSCREEN

235 SENDMESSAGETILLGOODSTATUS

FILS=ORCAZ.CC
2506 INITZYMATE

FILE=ORCA2.CC
2514 INITZYMATE
311 SAL

FILE=ORCAZ.CC
2813 INITZYMATE
1290 GETRAM
1302 TYPES

FILE=ORCA2.CC
2510 INITZYMATE
303 saL

FILE=ORCA1.CC
2224 2YMATEPROGRAMMING
2017 DISPLAY
2036 DELETEEXPSYMBOL

FILE=ORCA2.CC

641 DISPLAY
655 UNSIGN

FILE=ORCA1.CC
2154 ZYMATEPROGRAMMING
363 DISPLAY
369 DISPLAY

FILE=ORCA2.CC

217 TYPEN
261 TYPEN
259 TYPEN

FILE=ORCA2.CC
624 DISPLAY

FILE=ORCA2.CC
1109 RACKSETUPSCREEN
886 FDISPLAY

FILE=ORCAT.CC
2059 ZYMATEHANDPROGRAMMING
378 DISPLAY
384 DISPLAY

FILE=ORCA1.CC
337 DISPLAY

343 DISPLAY
348 DISPLAY

2YMATEHANDPROGRAMM NG

DISPLAY

REDOPOSITIONCONTROL
GETCALIBRATIONDATA
SAVECAL [BRATIONDATA
CALIBRATIONSCREEN
MOVETOLOCAT [ONSCREEN

RE TURNCHECKSUMOK

DISPLAY
DISPLAY

1ABS
1ABS
UNSIGN

ZYMATEPROGRAMMI NG
DISPLAY
DISPLAY

DISPLAY
DISPLAY

DISPLAY
DISPLAY
DISPLAY
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2242 2YMATEPROGRAMMING
207 LAST

326 REDOPOSITIONCONTROL
784 GETCALIBRATIONDATA
882 LOADDATAWRIST

1118 WRISTCALIBRATIONSCREEN
2601 INITZYMATE

1292 LOOKUPEXPSYMBOL
1304 TYPECRLF

2019 FINPUT
2043 DISPLAY

644 UNSIGN
656 DISPLAYNUMBER
667 DISPLAYNUMBER

365 DISPLAY
371 DISPLAY

223 TYPEN
247 TYPEN

339 DISPLAY
345 DISPLAY
350 OISPLAY
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1170 HANDFKEYS
1182 STORECOMMANDVARIABLE
: HANDDEFINITIONSCREEN
UowuS: 2098 ZYMATEHANDPROGRAMMING
CALLS: 1278 CLEARFUNCTIONAREA

1296 LOOKUPEXPSYMBOL
1309 DISPLAY

1341 DISPLAY

1350 LAST

1354 CLEARKEYBOXES
1370 FIX

1373 GETDICTIONARYHANDOFFSETS

1382 CHANGEEXPSYMBOL

FUNCT: HANDFKEYS
USERS:
CALLS: 513 STROBECHAR
574 DISPLAY

591 STOPANDREINITROBOT

FUNCT: HANDFUNCTIONSCREEN
USERS: 2061 ZYMATEHANDPROGRAMMING
CALLS: 411 DISPLAY

417 DISPLAY

FUNCT: HANDSENSESCREEN

USERS: 2092 ZYMATEHANDPROGRAMMING

CALLS: 1237 CLEARFUNCTIONAREA
1246 LAST

FUNCT: HANDSPEEDSCREEN
USERS: 2086 ZYMATEHANDPROGRAMMING
CALLS: 1195 CLEARFUNCTIONAREA
1204 LAST
1218 STORECOMMANDVARIABLE

A
USERS:
CALLS:

INITZYMATE

2357
2373
2388
2413
2451
2469
2487
2506
2526
2562
2576
2598
2618
2637
2662
2681
2700
2713
2729
2761
2764
2782
2789
2799
2827
2847
2873
2891
2905
2938
2965

GETRAM
STOREEXPSYMBOL
CHANGEEXPSYMBOL
LOADDATAWRIST
CLEARSCREEN

TYPEN

TYPECRLF
COMPUTEABSOLUTE
COMPUTERACKLOCATION
TESTNEWFORPEND ING
RANGECHECKPOSITION
SETUPROBOTME SSAGE
RECE | VEMESSAGET IMEDWALT
VIBRATORUNITS
COMMUN I CATEW1 THROBOT
FLOAT
RANGECHECKEDSPEEDIN
LOADDATABASEWAIT
SIGNED

FLOAT
GETWRISTFORCEVALUES
ZYMATEWAIT
RECE]VEMESSAGETIMEDWAIT
LOOKUPEXPSYMBOL
TYPEN
LOADDATABASEWALT
FIX

GETPOSITION

FLOAY
2YMATEHANDWAIT
RETURNTOEXEC

: INITZYMATEROBOT
USERS: 2412 INITZYMATE
CALLS: 1338 GETRAM
1355 GETRAM
1366 GETCALIBRATIONDATA
1391 GETPOSITION

876 MOVEHANDTILLACKNOWLEDGE

1171 S1ZE

FILE=ORCA1.CC

1282 LOW

1299 DISPLAY

1310 OISPLAY

1342 MOVEHANDTILLACKNOWLEDGE
1351 DISPLAY

1355 DISPLAYHANDFUNCTIONKEYS
1372 FIX

1374 MOVB

1385 DISPLAYCURRENTHAND

FILE=ORCA2.CC
1170 HANDCOORDINATESCREEN
513 FORCEUPPER
578 TELLPOSITION

FILE=ORCA1.CC
2082 ZYMATEHANDPROGRAMMING
412 DISPLAY
418 DISPLAY

FILE=ORCA1.CC

1239 DISPLAY
1251 HANDFKEYS
1259 STORECOMMANDVARIABLE

FILE=ORCAY.CC

1197 DISPLAY
1209 HANDFKEYS
1221 STORECOMMANDVARIABLE

FILE=ORCA1.CC

2359
2376
2391
2614
2453
r1yg
2488
2510
2549
2563
2577
2601
2619
2638
2666
2688
2701
2Nz
2729
2748
2776
2783
2790
2804
2828

SIZE

TYPEN

TYPEN

LOADDATABASE

TYPEN

TYPECRLF
RETURNTOEXEC
COMPUTERELATIVE
TESTNEWFORPENDING
RANGECHECKPOSITION
FIX
COMMUN I CATEW] THROBOT
GETWRISTFORCEVALUES
COMMUN | CATEWI THROBOT
FLOAT
RANGECHECKEDSPEEDIN
LOADDATABASEWALT
FLOAT

FLOAT
RANGECHECKEDSPEEDIN
ZYMATEWALT
RECEIVEMESSAGETIMEDWAIT
GETBASE FORCEVALUES
SAL

TYPECRLF

2863 GETDICTIONARYHANDOFFSETS
2877 FLOAT

2892 FLOAT

2914 RETURNTOEXEC

2943 MOVEHAND

FILE=ORCAZ.CC

1338 S1ZE

1356 MOVB

1348 SETFACTORYCAL
1394 MOVEHAND

1340
1358
1373
1400
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FINDB 1176 STORECOMMANDVARIABLE
HIGH 1285 LOOKUPEXPSYMBOL

SAL 1304 SAL

FINPUT 1318 LOOKUPEXPSYMBOL
CLEARKEYBOXES 1349 DISPLAYBASEFUNCTIONKEYS
LAST 1352 DISPLAY

FLOAT 1370 cos

FLOAT 1372 SIN

SIZE 1375 SIZE

DISPLAY 1394 DISPLAY
HANOSPEEDSCREEN 1251 HANDSENSESCREEN
INPUT 531 LOADDATAWRIST
MOVEHAND $83 RECEIVEMESSAGETIMEDWAIT
ZYMATEHANDPROGRAMMING 2094 2YMATEHANDPROGRAMMING
D1SPLAY 414 DISPLAY

DISPLAY 420 DISPLAY

DISPLAY 1241 DISPLAY

FINOB 1252 SIZE
STORECOMMANDVARIABLE 1265 STORECOMMANDVARIABLE
DISPLAY 1199 DISPLAY

SI2E 1210 FINDB
STORECOMMANDVARIABLE

LOW 2366 HIGH

TYPECRLF 2383 SIZE

TYPECRLF 2394 FREERAM

RECE IVEMESSAGE 2430 SHR

TYPEN 2661 TYPEN

TYPEN 2476 FORCEUPPER

GETRAM 2501 ZYMATEPROGRAMMING
COMPUTEHAND 2520 TYPEN
RANGECHECKPOSITION 2551 FIX

FIX 2568 FLOAT

FLOAT 2596 FIX

GETPOSITION 2610 STOPMONITOR

FLOAT 2635 FIX

FLOAT 2657 FIX
RANGECHECKEDSPEEDIN 2677 LOADDATABASEWAIT
LOADDATABASEWAIT 2693 FLOAT

SIGNED 2705 FLOAT

SIGNED 2724 RANGECHECKEOSPEEDIN
RANGECHECKEDSPEEDIN 2737 LOADDATAWRISTWAIT
LOADDATAWRISTWALT 2753 FLOAT
RECEIVEMESSAGET IMEDWAIT 2778 GETBASEFORCEVALUES
GETBASEFORCEVALUES 2785 FLOAT

FLOAT 2794 GETRAM

SAL 2806 SAL

TYPEN 2837 TYPECRLF

MOVS 2871 TESTNEWFORPENDING
TESTNEWFORPENDING 2885 RANGECHECKPOSITION
TESTNEWFORPEND ING 2900 RANGECHECKPOSITION
ZYMATEWALT 2925 MOVEZYMATE
ZYMATEHANDWAILT 2954 RETURNTOEXEC
CREATEEXCHANGE 1342 RESETMESSAGEAREAANDUAR]
CURRENTCS 1363 CREATETASK

LAST 1386 GETPOSITION
ZYMATEWALT 1401 ZYMATEHANDWAILT
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354 DISPLAY
i’ . DISPLAYNUMBER
S$: 628 DISPLAYCURRENTGRIPFORCE
LaLlS: 1088 DISPLAY
FUNCT: DIVRND
USERS: 935 GETWRISTFORCEVALUES
CALLS
FUNCT: DOBASEZEROS
USERS 997 CALIBRATIONSCREEN
CALLS 839 STROBECHAR
FUNCT: DOCAL
USERS Q79 CALIBRATIONSCREEN
CALLS: 776 STROBECHAR
804 LOW
804 DOUBLE
805 SIGNED
FUNCT: DOPOSITIONCONTROL
USERS 680 MOVEZYMATE
CALLS 282 SETUPROBOTMESSAGE
288 HIGH
FUNCY: DOWRISTZEROS

: FORCEUPPER

: GETCALIBRATIONDATA

.......................................................................................

: GETDICTIONARYHANDOFFSETS

: GETSCALEDRN1

: HANDCOORDINATESCREEN

1100 WRISTCALIBRATIONSCREEN
906 STROBECHAR

412 BASEFKEYS
971 CALIBRATIONSCREEN
2256 IYMATEPROGRAMMING

525 BASESENSESCREEN
919 SETUPROBOTMESSAGE

1366 INITZYMATEROBOT
779 SETUPROBOTMESSAGE
788 COMMUNICATEWI THROBOT

1077 RACKSETUPSCREEN
893 SAL

GETPOSITION
361 STOPANDREINITROBOT
98 SETUPROBOTMESSAGE
111 Low
120 SIGNED
129 D01V
139 LOoW
143 DO1V
143 DMUL
152 SIGNED

GETSCALEDDATA
1567 MOVETOLOCATIONSCREEN
1597 MOVETOLOCATIONSCREEN
1436 FIX

1902 MOVETOCOORD I NATESSCREEN
1875 ASCIITOREAL

GETWRISTFORCEVALUES
1253 HANDSENSESCREEN
933 SETUPROBOTMESSAGE
937 TOINTEGER

2080 ZYMATEHANDPROGRAMMING
1157 CLEARFUNCT IONAREA

356 DISPLAY

FILE=ORCA3.CC
645 DISPLAYBASEFORCES

FILE=ORCA3.CC
936 GETWRISTFORCEVALUES

FILE=ORCA1.CC
839 FORCEUPPER

FILE=ORCAT.CC
981 CALIBRATIONSCREEN
780 VALUEENTERED
804 DOUBLE
805 UNSIGN
805 SIGNED

F1L.E=ORCA3.CC

836 MOVEHAND

283 LoW

289 COMMUNICATEWITHROBOT
F1.E=ORCAT.CC

906 FORCEUPPER
F1.E=ORCA2.CC

513 HANDFKEYS

1017 RACKSETUPSCREEN
2476 INITZYMATE

FILE=ORCA3.CC
2778 INITZYMATE
920 COMMUNICATEW!THROBOT
FILE=ORCA2.CC

780 COMMUNICATEW!THROBOT

FILE=ORCA2.CC

1373 HANDDEFINITIONSCREEN

894 SAL

FILE=ORCA2.CC
362 STOPANDRE INITROBOT
99 COMMUNICATEWITHROBOT
111 SIGNED
120 001V
129 DMUL
139 DOUBLE
143 DOUBLE
152 001V
152 DOUBLE
173 DOUBLE

F1LE=ORCAT.CC

1572 MOVETOLOCATIONSCREEN
1619 MOVETOLOCATIONSCREEN

FILE=ORCA1.CC

1911 MOVETOCOORDINATESSCREEN

1876 FLOAT
FILE=ORCA3.CC
2619 INITZYMATE
934 COMMUNICATEWI THROBOT
937 DIVRND
FiLE=ORCA1.CC

1159 DISPLAY

1083
788
804
805
808

.: GETBASEFORCEVALUES

1878

1160

WRISTCALIBRATIONSCREEN

ASCIITOREAL
UNSIGN
UNSIGN
S1GNED

HIGH

MONUMENTSCREEN
RACKSETUPSCREEN

INITZYMATE
TOINTEGER

SAL

INITZYMATEROBOT
DOlV

DMUL

DOUBLE

SIGNED

SIGNED

LOuW

DOUBLE

DOUBLE

DMUL

MOVETOLOCAT IONSCREEN

MOVETOLOCAT IONSCREEN

FLOAT

INITZYMATE

TOINTEGER

DISPLAY
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1085 WRISTCALIBRATIONSCREEN
801 FIX

804 DOIV

805 SIGNED

813 DISPLAY

608 MONUMENTSCREEN
1075 WRISTCALIBRATIONSCREEN

2790 INITZYMATE
922 TOINTEGER

1391 INITZYMATEROBOT
111 DOUBLE

120 DOUBLE

129 DOUBLE

129 DOUBLE

139 DOUBLE

143 SIGNED

152 DMUL

173 SIGNED

1582 MOVETOLOCATIONSCREEN
1753 MOVETOLOCATIONSCREEN

1929 MOVETOCOORD INATESSCREE!
1882 FLOAT

1161 DISPLAY
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: LOADDATABASE

: LOADDATABASEWAIT

- INPUTANDMOVE TORACKINDEX

1553 MOVETOLOCAT IONSCREEN
1408 DISPLAYCURRENTHAND

173 LOADDATABASEWAIT
1633 MOVETOLOCATIONSCREEN
24146 INITZYMATE

495 SETUPROBOTMESSAGE

2677 INITZYMATE
172 ZYMATEWAIT

FILE=ORCA1.CC
1694 MOVETOLOCATIONSCREEN
1409 DISPLAY

FILE=ORCA3.CC
430 BASEFKEYS
1639 MOVETOLOCATIONSCREEN

529 COMMUNICATEWITHROBOT
FILE=ORCA1.CC

2689 INITZYMATE
173 LOADDATABASE

BASEFKEYS

MOVETOLOCAT IONSCREEN

678 MOVEZYMATE
1651 MOVETOLOCATIONSCREEN

LOADDATAWRIST
185 LOADDATAWRISTWAIT
2076 2YMATEHANDPROGRAMMING
851 SETUPROBOTMESSAGE

FILE=ORCA3.CC
531 HANDFKEYS
2613 INITZYMATE
882 COMMUNICATEWITHROBOT

: LOADDATAWRISTWAIT

2725 INIT2YMATE
184 ZYMATEHANDWAIT

FILE=ORCAY.CC
2737 INITZYMATE
185 LOADDATAWRIST

FILE=ORCAY.CC

USERS: 2214 ZYMATEPROGRAMMING
CALLS 551 CLEARFUNCTIONAREA
560 LOW
587 DISPLAY
602 TYPECHAR
635 DISPLAY
650 STOREEXPSYMBOL
676 SIZE
705 CHANGEEXPSYMBOL
T: MOVEHAND
1 .§: 380 STOPANDREINITROBOT
1764 MOVETOLOCATIONSCREEN
L. ..S: 831 CALCULATEHANDAX1SCOUNTS
FUNCT: MOVEMANDTILLACKNOWLEDGE
USERS: 1342 HANDDEFINITIONSCREEN
CALLS 876 HANDFKEYS
FUNCT: MOVETOCOORD INATESSCREEN

FILE=ORCA1.CC

FUNCT:
USERS:
CALLS:

¢ MONUMENTSCREEN

2108 2YMATEHANDPROGRAMMING
1894 UPDATELASTNAME

1911 GETSCALEDRN1

1926 RESTOREPOSITION

1940 VALUEENTERED

1953 DISPLAY

MOVETOLOCATIONSCREEN
2105 2YMATEHANDPROGRAMMING
1464 UPDATELASTNAME
1474 MOVB
1495 VALUEENTERED
1542 COMPUTERELATIVE
1567 GETSCALEDDATA
1581 RANGECHECKVALUE
1592 GETSCALEDDATA
1605 ZYMATEHANDWAIT
1614 COMMUNICATEWI THROBOT
1628 FLOAT
1633 LOADDATABASE
1638 UNSIGN
1644 FIX
1649 FLOAT
1655 FLOAT
1661 RANGECHECKVALUE
1663 LOADDATAWRIST
1668 UNSIGN
1678 LOOKUPEXPSYMBOL
1694 INPUTANDMOVETORACKINDEX
1743 DISPLAYCURRENTHAND
1757 RANGECHECKVALUE
1774 DISPLAY
1797 DISPLAY

FILE=ORCA1.CC

552 CLEARNAMEAREA
561 HIGH

588 FDISPLAY

604 DISPLAY

636 MOVEZYMATETILLACKNOWLEDGE

654 CHANGEEXPSYMBOL
676 SI1ZE

FILE=ORCA3.CC
581 HANDFKEYS

1950 MOVE TOCOORD INATESSCREEN

834 2YMATEHANDWAIT

FILE=ORCA2.CC

2204 2YMATEPROGRAMMING
1895 VALUEENTERED

1913 VALUEENTERED

1929 GETSCALEDRN1?

1944 RESTOREPOSITION
1956 TELLPOSITION

2201 ZYMATEPROGRAMMING
1465 LAST

1479 FINDSYMBOL

1497 ASCIITOREAL
1547 ODISPLAY

1571 RANGECHECKVALUE
1582 GETSCALEDDATA
1596 RANGECHECKVALUE
1610 RANGECHECKVALUE
1618 RANGECHECKVALUE
1628 FLOAT

1637 RANGECHECKVALUE
1639 LOADDATABASE
1644 UNSIGN

1650 UNSIGN

1655 FLOAT

1661 FLOAT

1667 RANGECHECKVALUE
1669 LOADDATAWRIST
1684 SAL

1703 DISPLAY

1747 RANGECHECKVALUE
1758 GETSCALEDDATA
1785 DISPLAY

1800 DISPLAY

1465
1482
1535
1548
1572
1586
1597
1611
1619
1628
1637
1643
1645
1650
1656
1661
1667
1673
1685
7
1748
1763
1788
1809

UPDATELASTNAME
LOOKUPEXPSYMBOL
DISPLAY
FORCEUPPER
DISPLAY

DISPLAY

DISPLAY

DISPLAY

SETFACTORYCAL
INITZYMATE

DOPOSITIONCONTROL

...............................................................................................................

RESTOREPOSITION
RESTOREPOSITION
VALUEENTERED
GETSCALEDRN1

DISPLAY

MOVB

DISPLAY
COMPUTEHAND
GETSCALEDDATA
RANGECHECKVALUE
GETSCALEDDATA
FIX
GETSCALEDDATA
RANGE CHECKVALUE
FLOAT

FLOAT
LOADDATABASE
FIX

FIX

FLOAT

FLOAT
UPDATELASTNANME
SAL

DISPLAY
GETSCALEDDATA
MOVEZYMATE
DISPLAY
DISPLAY

554 LAST

567 FINDSYMBOL

593 FORCEUPPER

608 GETCHAR

644 FINPUT

670 MovB

698 SETABSOLUTE
711 DISPLAY

1902 GETSCALEDRN1
1920 GETSCALEDRN1
1935 RESTOREPOSITION
1949 MOVEZYMATE

1466 DISPLAY

1488 DISPLAY

1536 COMPUTEABSOLUTE
1553 INPUTANDMOVE TORACKINDEX
1576 RANGECHECKVALUE
1587 GETSCALEDDATA
1601 SETUPROBOTMESSAGE
1612 SETUPROBOTMESSAGE
1621 SETUPROBOTMESSAGE
1629 FIX

1637 FLOAT

1643 RANGECHECKVALUE
1649 FLOAT

1651 LOADDATABASE
1656 UNSIGN

1662 FIX

1667 FLOAT

1674 FINPUT

1686 SAL

1740 GETOICTIONARYHANDOFFSETS
1752 RANGECHECKVALUE
1764 MOVEHAND

1791 DISPLAY

1812 DISPLAY
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1824 TELLPOSITION
1841 FDISPLAY

: MOVETORACKINDEX
UsckS: 1120 RACKSETUPSCREEN
CALLS: 910 FIX

933 SIGNED
934 SIGNED
937 FiIX
944 COS

1829 Move
1845 DISPLAY

FILE=ORCAZ.CC
1156 RACKSETUPSCREEN
919 TYPEN
933 FLOAT
935 SIGNED
941 SQRY
950 FIX

1830 REALTOASCII
1851 DISPLAY

1197 RACKSETUPSCREEN

FUNCT: MOVEZYMATE

USERS: 379 STOPANDREINITROBOT
1158 RACKSETUPSCREEN
2925 INITZYMATE
CALLS: 559 CALCULATEBASEAXISCOUNTS

578 1ABS

FILE=ORCA3.CC
495 BASEFKEYS
1199 RACKSETUPSCREEN

576 UNSIGN
674 ZYMATEWALT

FUNCT: MOVEZYMATETILLACKNOWLEDGE

USERS: 636 MONUMENTSCREEN
1353 HANDDEFINITIONSCREEN
CALLS: 863 BASEFKEYS

FUNCT: PROGRAMMINGCOMMANDSCREEN

USERS: 2218 ZYMATEPROGRAMMING

CALLS: 724 CLEARFUNCTIONAREA
731 DISPLAY

745 STORE IMMED IATECOMMAND

FUNCT: RACKSETUPSCREEN

FILE=ORCAZ2.CC
1115 RACKSETUPSCREEN

866 LOADDATABASE
FILZ=ORCA1.CC

726 DISPLAY

734 LAST

748 STOREIMMEDIATECOMMAND

FILE=ORCA2.CC

USERS: 2210 ZYMATEPROGRAMMING
CALLS: 995 GETRAM 996 CLEARFUNCTIONAREA
1005 LOOKUPEXPSYMBOL 1016 DISPLAY
1035 OISPLAY 1039 DISPLAY
1056 DISPLAY 1057 FINPUT
1068 LAST 1071 LOOKUPEXPSYMBOL
1089 DISPLAY 1098 FDISPLAY
1115 MOVEZYMATETILLACKNOWLEDGE 1120 MOVETORACKINDEX
1124 DISPLAY 1125 DISPLAY
1132 SQRT 1133 FLOAT
1135 SIN 1136 FLOAT
1156 MOVETORACKINDEX 1157 TELLPOSITION
1162 DISPLAY 1163 MOVEZYMATETILLACKNOWLEDGE
1170 FLOAT 1170 FLOAT
1173 COS 1176 SIN
1185 FINPUT 1197 MOVETORACKINDEX
1202 FDISPLAY 1203 DISPLAY
1210 FLOAT 1211 ATAN
1212 FLOAT 1213 FLOAT
1216 SIN 1214 FLOAT
1240 DISPLAY 1241 MOVEZYMATETILLACKNOWLEDGE
1256 STOREEXPSYMBOL 1260 CHANGEEXPSYMBOL

FUNCT: RANGECHECKEDSPEEDIN
USERS: 2673 INITZYMATE
2748 IN1TZYMATE
2289 FLOAT

2297 SIGNED

CALLS:

FUNCT: RANGECHECKPOSITION
USERS: 2550 INITZYMATE

FUNCT: RANGECHECKVALUE

USERS: 1566 MOVETOLOCATIONSCREEN
1596 MOVETOLOCATIONSCREEN
1643 MOVETOLOCATIONSCREEN
1747 MOVETOLOCATIONSCREEN
CALLS

FUNFT: REDOPOSITIONCONTROL
t 416 ZYMATEWAIY
.t 311 SETUPROBOTMESSAGE
317 HIGH

FUNCT: RESETMESSAGEAREAANDUART
USERS:

167 SENDMESSAGETILLGOODSTATUS

FILE=ORCA1.CC
2688 INITZYMATE

2289 SIGNED
2297 FLOAT

FILE=ORCA1.CC
2563 INITZYMATE

FILE=ORCA1.CC
1571 MOVETOLOCATIONSCREEN
1610 MOVETOLOCATIONSCREEN
1649 MOVETOLOCAT IONSCREEN
1752 MOVETOLOCATIONSCREEN

FILE=ORCA3.CC
793 ZYMATEHANOWAIT
312 LOW
318 COMMUNICATEWITHROBOT
323 HIGH

FI1LE=ORCA3.CC
1342 INITZYMATEROBOT
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1834 MOVB

1286 COMPUTERACKLOCATION

920 TYPECRLF 925 DISPLAY

934 FLOAT 934 SIGNED

935 FLOAT 935 FLOAT

942 ATAN 943 FLOAT

955 FIX 964 FIX

838 SETFACTORYCAL 881 DOBASEZEROS

1390 INITZYMATEROBOT 1763 MOVETOLOCATIONSCREEN
576 1ABS 577 1ABS

678 LOADDATABASE 680 DOPOSITIONCONTROL
1126 RACKSETUPSCREEN 1163 RACKSETUPSCREEN

727 DISPLAY 728 DISPLAY

739 BASEFKEYS 740 FINDB

751 STORE IMMED IATECOMMAND 754 STORE IMMED IATECOMMAND

997 UPDATELASTNAME

998 DISPLAYCURRENTHAND

1017 FORCEUPPER 1017 GETCHAR

1047 DISPLAY 1048 FORCEUPPER
1063 DISPLAY 1067 FINPUT

1077 GETDICTIONARYHANDOFFSETS 1078 MOVB

1109 DISPLAYCURRENTHAND 1111 LOADDATABASE
1121 TELLPOSITION 1122 MOVEZYMATE
1126 MOVEZYMATETILLACKNOWLEDGE 1131 FLOAT

1133 ATAN 1133 FLOAT

1137 DISPLAY 1141 FOISPLAY
1158 MOVEZYMATE 1160 DISPLAY

1168 FLOAT 1169 SQRT

1170 ATAN 1171 FLOAT

1175 FLOAT 1176 DISPLAY

1198 TELLPOSITION 1199 MOVEZYMATE
1204 MOVEZYMATETILLACKNOWLEDGE 1209 FLOAT

1211 FLOAT 1211 FLOAT

1213 SIGNED 1213 cos

1215 SIGNED 1215 FLOAT

1246 FLOAT 1248 SI1ZE

1265 DISPLAY 1269 DISPLAY

2700 INITZYMATE 2712 INITZYMATE
2291 FLOAT 2291 SIGNED
2301 FIX 2301 UNSIGN

2576 INITZYMATE 2872 INITZYMATE
1576 MOVETOLOCATIONSCREEN 1581 MOVETOLOCATIONSCREEN
1618 MOVETOLOCAT IONSCREEN 1628 MOVETOLOCATIONSCREEN
1655 MOVETOLOCATIONSCREEN 1661 MOVETOLOCATIONSCREEN
1757 MOVETOLOCATIONSCREEN

313 HIGH 3146 LOW

319 SETUPROBOTMESSAGE 320 LOv

324 LOW 325 HIGH
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CALLS:

118 TIME
134 TIME

: RESTOREPOSITION

s RETURNCHECKSUMOK

: RETURNTOEXEC

: SAVECALIBRATIONDATA

: SENDMESSAGETILLGOODSTATUS

: SETABSOLUTE

: SETFACTORYCAL

: SETRELATIVE

...........................................................................................

.................................................................................................

.......................................................................................

1899 MOVETOCOORD INATESSCREEN

2232 ZYMATEPROGRAMMING

262 COMMUNICATEWITHROBOT

2488 INITZYMATE
2342 SENDMESSAGE

1033 CALIBRATIONSCREEN
816 SETUPROBOTMESSAGE

235 COMMUNICATEWITHROBOT
160 SENDMESSAGE
175 FDISPLAY

698 MONUMENTSCREEN

1032 CALIBRATIONSCREEN
838 MOVEZYMATE

SETHAND
755 STOREROBOTPOSITION

766 STOREROBOTPOSITION

N 3%
CALLS 278 SAR
FUNCT: SETUPROBOTMESSAGE
USERS 98 GETPOSITION
358 ZYMATEWAIT
787 GETCALIBRATIONDATA
933 GETWRISTFORCEVALUES
1601 MOVETOLOCAT IONSCREEN
2659 INITZYMATE
CALLS 146 SI1ZE
FUNCT: STOPANDREIN1TROBOT
USERS 422 2YMATEMWALT
CALLS 338 TYPEN
361 GETPOSITION
383 STROBEKEYPAD
FUNCT: STOPMONITOR
USERS 290 DOPOSITIONCONTROL
CALLS 256 SENDMESSAGE
FUNCT: STOPPROGRAM
USERS:
CALLS: 1412 GETRAM
1446 RECEIVEMESSAGE
FUNCT: STOREANDCHECKSYMBOL
USERS 712 STORECOMMANDVARIABLE
CALLS 673 movs
FUNCT: STORECOMMANDVARIABLE
USFRS 446 BASECOORDINATESCREEN
494 BASESPEEDSCREEN
1179 HANDCOORD INATESCREEN
1224 HANDSPEEDSCREEN
CALLS 701 DISPLAY
FUNCT: STOREIMMEDIATECOMMAND

USERS:

745 PROGRAMMINGCOMMANDSCREEN

122 TIME

FILE=ORCA1.CC
1908 MOVETOCOORDINATESSCREEN

FILE=ORCA1.CC
2914 INITZYMATE

FILE=ORCA2.CC
1043 CALIBRATIONSCREEN
817 Moww

FILE=ORCA3.CC

161 RECE]VEMESSAGE
179 RELEASE

FILE =ORCA2.CC
761 STOREROBOTPOSITION
270 SAR

FILE=ORCA2.CC
1135 WRISTCALIBRATIONSCREEN
851 MOVEHAND

FILE=ORCA2.CC
1989 CHANGELOCATIONSCREEN

FI1LE=0RCA2.CC
1985 CHANGELOCATIONSCREEN

FILE=ORCA3.CC
282 DOPOSITIONCONTROL
495 LOADDATABASE
816 SAVECALIBRATIONDATA
1014 CALIBRATIONSCREEN
1612 MOVETOLOCATIONSCREEN

FILE=ORCA2.CC
505 BASEFKEYS
342 DISPLAY
362 GETPOSITION
386 STROBEKEYPAD

FILS=ORCA3.CC
2610 INITZYMATE

FILE=ORCA2.CC

1412 SI1ZE

FILE=ORCA2.CC
733 STORE IMMEO IATECOMMAND
674 STOREEXPSYMBOL

FILE=ORCA2.CC
449 BASECOORDINATESCREEN
531 BASESENSESCREEN
1182 HANDCOORDINATESCREEN
1259 HANDSENSESCREEN
701 LAST

FILE=ORCA2.CC
748 PROGRAMMINGCOMMANDSCREEN

280

WRISTCALIBRATIONSCREEN
COMMUN I CATEW! THROBOT

SAR

SAR

REDOPOS!TIONCONTROL
2YMATEHANDUWALT
SAVECALIBRATIONDATA
CALIBRATIONSCREEN
MOVETOLOCAT 1ONSCREEN

HANDFKEYS

DISPLAYCOLL ISIONMESSAGE
TELLPOSITION

ODISPLAY

STOREROBOTPOSITION
DISPLAY

BASECOORD INATESCREEN
BASESENSESCREEN
HANDSPEEDSCREEN
HANDSENSESCREEN
FINPUT

PROGRAMM I NGCOMMAND SCREEN
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127 TIME

1146 WRISTCALIBRATIONSCREEN
819 SETUPROBOTMESSAGE

319 REDOPOSITIONCONTROL
779 GETCALIBRATIONDATA

851 LOADDATAWRIST

1117 WRISTCALIBRATIONSCREEN
2598 INITZYMATE

800 ZYMATEHANDWAILT
352 TYPEN

379 MOVEZYMATE
389 LAST

485 BASESPEEDSCREEN
537 BASESENSESCREEN
1218 HANDSPEEDSCREEN
1265 HANDSENSESCREEN
705 SIZE

754 PROGRAMM INGCOMMANDSCREE)



FUNCT:
USERS:

CALLS:

722 DISPLAY

2102 2YMATEHANDPROGRAMMING
741 UPDATELASTNAME
761 SETABSOLUTE

TELLPOSITION

373 STOPANDREINITROBOT
1157 RACKSETUPSCREEN
2063 ZYMATEHANDPROGRAMMING

979 DISPLAY

997 DISPLAY

1011 DISPLAY

1027 DISPLAY

1030 DISPLAY

1037 DISPLAY

1053 FDISPLAY

1067 FDISPLAY

722 LAST

FILE=ORCA2.CC
2189 ZYMATEPROGRAMMING
742 FINPUT
762 DISPLAY

FILE=ORCA3.CC
492 BASEFKEYS
1198 RACKSETUPSCREEN
2157 ZYMATEPROGRAMMING
983 DISPLAY
998 SAR
1012 UNSIGN
1028 1ABS
1034 DISPLAY
1047 DISPLAY
1061 DISPLAY

: STOREROBOTPOSITION

ZYMATEPROGRAMMING
S1ZE
SETRELATIVE

HANDFKEYS
MOVETOLOCAT [ONSCREEN

UNSIGK
UNSIGN
SAR
UNSIGN
UNSIGN
DISPLAY
DISPLAY
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726 S1ZE

745 SIZE
767 DISPLAY

1049 CALIBRATIONSCREEN
1866 RESTOREPOSITION

984 SAR

999 FDISPLAY
1013 FDISPLAY
1028 SAR

1035 SAR

1052 UNSIGN
1066 UNSIGN

: TESTHANDPQSITION

568 HANDFKEYS

FILE=ORCA3.CC

752 CALCULATEHANDAXISCOUNTS

: TESTNEWFORPEND ING

2549 INITZYMATE

FILE=ORCA1.CC
2562 INITZYMATE

: TOINTEGER

FILE=ORCA2.CC
741 STORERCBOTPOSITION

: VALUEENTERED

FILE=ORCA1.CC

FUNCT:
USERS:

: WRISTCALIBRATIONSCREEN

FUNCT:
USERS:
CALLS:

FUNCT:

: TESTZYMATEPOSITION
477 CALCULATEBASEAXISCOUNTS

921 GETBASEFORCEVALUES
891 SIGNED

UPDATELASTNAME
553 MONUMENTSCREEN
1962 CHANGELOCATIONSCREEN
600 LAST
603 LAST

780 DOCAL

1931 MOVETOCOORD INATESSCREEN

267 CURSORON
289 DISPLAY

VIBRATORUNITS
1613 MOVETOLOCATIONSCREEN
144 1ABS

2118 2YMATEHANDPROGRAMMING
1067 CLEARFUNCTIONAREA
1075 STROBECHAR

1086 DISPLAY

1095 CLEARFUNCTIONAREA
1108 CLEARFUNCTIONAREA
1113 FDISPLAY

1118 COMMUNICATEWITHROBOT
1126 FDISPLAY

1135 SETFACTORYCAL

1150 TELLPOSITION

ZYMATEHANDPROGRAMMING
2240 2YMATEPROGRAMMING
2057 DISPLAY
2066 LAST
2075 LAST
2083 DISPLAY
2089 LAST
2095 LAST

2108 MOVETOCOORD INATESSCREEN

2128 TYPEN
2139 CLEARFUNCTIONAREA

ZYMATEHANDWALT

FILE=ORCA3.CC
482 BASEFKEYS

FILE =ORCA3.CC

922 GETBASEFORCEVALUES

895 SIGNED

2158 ZYMATEPROGRAMMING
600 DISPLAY
603 DISPLAY

FILE=ORCA1.CC

1495 MOVETOLOCATIONSCREEN
1940 MOVETOCOORD INATESSCREEN

268 DISPLAY
294 TYPECHAR

2637 INITZYMATE
148 1ABS

FILE=ORCA1.CC

1068 DISPLAY

1083 DOCAL

1086 LAST

1097 DISPLAY

1109 DISPLAY

1114 FDISPLAY

1121 SETUPROBOTMESSAGE
1127 FOISPLAY

1136 SAVECALIBRATIONDATA

2058 CLEARKEYBOXES
2071 HANDFKEYS
2076 LOADDATAWRIST
2083 LAST

2089 OISPLAY

2095 OISPLAY

2111 CHANGELOCATIONSCREEN

2132 STROBECHAR

2140 HANDFUNCTIONSCREEN

1069
1084
1087
1098
1110
1115
1122
1128
1146

2059
2072
2080
2086
2092
2098
2114
2132
2142

RACKSETUPSCREEN

OISPLAY
FOISPLAY

MOVE TOCOORD I NATESSCREEN

GETCHAR
CURRUBOUT

DISPLAY

DISPLAY

DOCAL

DISPLAY

DISPLAY

FOISPLAY
COMMUNICATEWI THROBOT
FOISPLAY

SAVECAL IBRATIONDATA

D!SPLAYHANDFUNCT IONKEYS
SIZE
HANDCOORD | NATESCREEN
HANDSPEEDSCREEN
HANDSENSESCREEN
HANDDEFINITIONSCREEN
DELETECOMMANDSCREEN
FORCEUPPER

RECE IVEMESSAGETIMEDWAIT

1904 MOVETOCOORD I NATESSCREEN

276 CURSOROFF
309 CURSOROFF

1070 DISPLAY
1084 LAST
1088 DISPLAY
1099 DISPLAY
1111 FOISPLAY
1116 FDISPLAY
1124 DISPLAY
1129 FDISPLAY
1147 DISPLAY

2060 CLEARFUNCTIONAREA
2072 FINDB

2081 CLEARFUNCTIONAREA
2087 CLEARFUNCTIONAREA
2093 CLEARFUNCTIONAREA
2102 STOREROBOTPOSITION
2118 WRISTCALIBRATIONSCREEN
2138 LAST
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USFRS:

C

FILE=ORCA1.CC

USERS:
CALLS:

FILE=ORCA3.CC

184 LOADDATAWRISTWAIT
2946 INIT2ZYMATE

774 SETUPROBOTMESSAGE

793 REDOPOSITIONCONTROL

2501 INITZYMATE

2152 CLEARSCREEN

2161 LAST

2170 DISPLAY

2180 LAST

2186 LAST

2196 CLEARFUNCTIONAREA

2204 MOVETOCOORD INATESSCREEN
2219 CLEARFUNCTIONAREA

2228 CALIBRATIONSCREEN

2243 DISPLAYBASEFUNCTIONKEYS
2256 STROBECHAR

2264 LAST

FUNCT: ZYMATEWAIT

USERS:

CALLS:

172 LOADDATABASEWAIT
2920 INITZYMATE

350 SETUPROBOTMESSAGE
387 TYPEN

409 TYPECRLF

834 MOVEHAND

776 COMMUNICATEWITHROBOT
800 STOPANDREINITROBOT

2153 DISPLAYMAINSCREEN
2166 BASEFKEYS

2171 LOADDATABASE

2180 DISPLAY

2186 DISPLAY

2197 BASEFUNCTIONSCREEN
2207 CHANGELOCATIONSCREEN
2220 BASEFUNCTIONSCREEN
2232 RESTOREPOSITION

2244 CLEARFUNCTIONAREA
2256 FORCEUPPER

2266 RECEIVEMESSAGETIMEDWAIT

674 MOVEZYMATE

2929 INITZYMATE

354 SETUPROBOTMESSAGE

391 SHR

412 RECEIVEMESSAGETIMEDWAIT

1401 INITZYMATEROBOT

785 TYPEN

2154 DISPLAYBASEFUNCTIONKEYS
2167 SI1ZE

2177 BASECOORD INATESCREEN
2183 BASESPEEDSCREEN

2189 STOREROBOTPOSITION
2198 DISPLAY

2210 RACKSETUPSCREEN

2221 DISPLAY

2240 2YMATEHANDPROGRAMMING
2245 BASEFUNCTIONSCREEN
2262 CLEARFUNCTIONAREA

1400 INIT2YMATEROBOT

358 SETUPROBOTMESSAGE
393 TYPEN
413 COMMUNICATEWITHROBOT
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1605 MOVETOLOCAT1ONSCREEN

786 TYPECRLF

2155 BASEFUNCTIONSCREEN
2167 FINDB

2178 CLEARFUNCTIONAREA
2184 CLEARFUNCTIONAREA
2192 STOREROBOTPOSITION
2198 LAST

2214 MONUMENTSCREEN
2221 LAST

2241 DISPLAY

2251 DISPLAY

2263 BASEFUNCT IONSCREEN

2776 INITZYMATE

362 COMMUNICATEWI THROBOT
399 TYPEN
416 REDOPOSITIONCONTROL
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Undefined (External) Functions, Function XREF (of USERS) (2 of 2)

L2 Lol 6'..'.'.'...tﬁ.tt'.t""'.'i'i.""t."tt'.tt"iit.'lt.t'l'-.

: ASCIITOREAL FILE=
Us..3: 788 DOCAL
FUNCT: ATAN FILEs
USERS 942 MOVETORACKINDEX 1133
FUNCT: CHANGEEXPSYMBOL FiLE=
USERS 654 MONUMENTSCREEN 705
FUNCT: CLEARSCREEN FILE=
USERS 172 SENDMESSAGETILLGOODSTATUS 2152
FUNCT: COS FILE=
USERS: 944 MOVETORACKINDEX 1134
FUNCT: CREATEEXCHANGE FILE=
USERS: 1340 INITZYMATEROBOT 1345
FUNCT: CREATETASK FILE=
USERS: 1363 INITZYMATEROSOT
FUNCT: CURRENTCS FlLE=
USERS: 1358 INITZYMATEROBOT
FUNCT: CURRUBOUT FILE=
USERS 302 VALUEENTERED
FUNCT: CURSOROFF FILE=
USERS: 276 VALUEENTERED 309
FUNCT: CURSORON Fllcs
USERS: 267 VALUEENTERED
F . DDIV FILE=
) it Y11 GETPOSITION 120
173 GETPOSITION 478
759 CALCULATEHANDAXISCOUNTS 762
FUNCT: DELETEEXPSYMBOL FILE=
USERS: 571 MONUMENTSCREEN 2036
FUNCT: DISPLAY FILEs
USERS: 206 CLEARKEYBOXES 207
228 CLEARNAMEAREA 268
337 DISPLAYMAINSCREEN 338
342 STOPANDREINITROBOTY 342
346 DISPLAYMAINSCREEN 347
354 DISPLAYMAINSCREEN 356
365 DISPLAYBASEFUNCTIONKEYS 366
370 DISPLAYBASEFUNCTIONKEYS n
380 DISPLAYHANOFUNCTIONKEYS 381
385 DISPLAYHANDFUNCTIONKEYS 389
39S BASEFUNCTIONSCREEN 396
400 BASEFUNCTIONSCREEN 401
411 HANDFUNCTIONSCREEN 12
416 HANDFUNCTIONSCREEN 417
429 BASECOORD INATESCREEN 430
468 BASESPEEDSCREEN 469
S09 BASESENSESCREEN 510
514 BASESENSESCREEN 515
587 MONUMENTSCREEN 589
603 UPDATELASTNAME 604
637 DISPLAYBASEFORCES 641
659 MONUMENTSCREEN 659
687 STOREANDCHECKSYMBOL 688
715 MONUMENTSCREEN 722
729 PROGRAMM]NGCOMMANDSCREEN 730
767 STOREROBOTPOSITION 813
964 CALIBRATIONSCREEN 965
980 CALIBRATIONSCREEN 982
995 CALIBRATIONSCREEN 996
1007 TELLPOSITION 1007
1021 TELLPOSITION 1027
1037 TELLPOSITION 1039
1051 TELLPOSITION 1056

1497 MOVETOLOCATIONSCREEN

GETPOSITION
CALCULATEBASEAX]1SCOUNTS
CALCULATEHANDAX ] SCOUNTS

CLEARKEYBOXES
VALUEENTERED
DISPLAYMAINSCREEN
DISPLAYMAINSCREEN
DISPLAYMAINSCREEN
DISPLAYMAINSCREEN
DISPLAYBASEFUNCTIONKEYS
DISPLAYBASEFUNCTIONKEYS
DISPLAYHANDFUNCTJONKEYS
STOPANDRE IN1TROBOT
BASEFUNCTIONSCREEN
BASEFUNCTIONSCREEN
HANDFUNCT IONSCREEN
HANDFUNCT [ONSCREEN
BASECOORD INATESCREEN
BASESPEEDSCREEN
BASESENSESCREEN
BASESENSESCREEN
MONUMENTSCREEN
MONUMENTSCREEN
DISPLAYBASEFORCES
DISPLAYBASEFORCES
MONUMENTSCREEN

STORE IMMED IATECOMMAND
PROGRAMMINGCOMMANDSCREEN
DOCAL

CALIBRATIONSCREEN
CALIBRATIONSCREEN
CALIBRATIONSCREEN
CALIBRATIONSCREEN
TELLPOSITION
RACKSETUPSCREEN
RACKSETUPSCREEN

101

1061

GETPOSITION
CALCULATEBASEAXISCOUNTS
CALCULATEHANDAXISCOUNTS

DISPLAYCOLL I SIONMESSAGE
VALUEENTERED
DISPLAYMAINSCREEN
DISPLAYMAINSCREEN
DISPLAYMAINSCREEN
DISPLAYBASEFUNCTIONKEYS
DISPLAYBASEFUNCTIONKEYS
DISPLAYHANDFUNCT IONKEYS
DISPLAYHANDFUNCT IONKEYS
BASEFUNCT IONSCREEN
BASEFUNCTIONSCREEN
BASEFUNCTIONSCREEN
HANDFUNCTIONSCREEN
HANDFUNCTIONSCREEN
BASECOORD INATESCREEN
BASESPEEDSCREEN
BASESENSESCREEN
MONUMENTSCREEN
UPDATELASTNAME
D1SPLAYCURRENTGRIPFORCE
MONUMENTSCREEN
DISPLAYBASEFORCES
STORECOMMANDVARIABLE
PROGRAMM | NGCOMMAND SCREEN
PROGRAMMINGCOMMANDSCREEN
DOCAL

CALIBRATIONSCREEN
TELLPOSITION
TELLPOSITION
TELLPOSITION
TELLPOSITION
CALIBRATIONSCREEN
TELLPOSITION
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139
480
804

216
289
340
344
349
363
368
378
383
393
398
403
414
419
432
&n
512
555
601
624
648
677
708
727
754
883
967
993
999
1016
1034
1047
1063

GETPOSITION
CALCULATEBASEAXISCOUNTS
DOCAL

CLEARFUNCT IONAREA
VALUEENTERED
DISPLAYMAINSCREEN
DISPLAYMAINSCREEN
DISPLAYMAINSCREEN
DISPLAYBASEFUNCTIONKEYS
DISPLAYBASEFUNCTIORKEYS
DISPLAYHANDFUNCTIONKEYS
DISPLAYHANDFUNCTIONKEYS
BASEFUNCT I ONSCREEN
BASEFUNCTIONSCREEN
BASEFUNCT ] ONSCREEN
RANDFUNCT IONSCREEN
HANDFUNCT IONSCREEN
BASECOORD INATESCREEN
BASESPEEDSCREEN
BASESENSESCREEN
MONUMENTSCREEN
UPDATELASTNAME
DISPLAYCURRENTGRIPFORCE
DISPLAYBASEFORCES
STOREANDCHECKSYMBOL
MONUMENTSCREEN
PROGRAMM ] NGCOMMAND SCREE)
STOREROBOTPOSITION
DISPLAYCURRENTHAND
CALIBRATIONSCREEN
TELLPOSITION
RACKSETUPSCREEN
RACKSETUPSCREEN
TELLPOSITION
RACKSETUPSCREEN
RACKSETUPSCREEN
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1068 RACKSETUPSCREEN

1082 RACKSETUPSCREEN

1089 RACKSETUPSCREEN

1110 WRISTCALIBRATIONSCREEN
1137 RACKSETUPSCREEN

1161 HANDCOORD INATESCREEN
1198 HANDSPEEDSCREEN

1203 RACKSETUPSCREEN

1242 HANDSENSESCREEN

1299 HANDDEFINITIONSCREEN
1350 HANDDEFINITIONSCREEN
1398 HANDDEFINITIONSCREEN
1494 MOVETOLOCATIONSCREEN
1711 MOVETOLOCATIONSCREEN
1791 MOVETOLOCATIONSCREEN
1812 MOVETOLOCATIONSCREEN
1974 CHANGELOCATIONSCREEN
2001 CHANGELOCATIONSCREEN
2032 DELETECOMMANDSCREEN
2083 ZYMATEHANDPROGRAMMING
2170 ZYMATEPROGRAMMING
2241 2YMATEPROGRAMMING

1068 WRISTCALIBRATIONSCREEN
1084 WRISTCALIBRATIONSCREEN
1097 WRISTCALIBRATIONSCREEN
1114 RACKSETUPSCREEN

1147 WRISTCALIBRATIONSCREEN
1162 HANDCOORD INATESCREEN
1199 HANDSPEEDSCREEN

1239 HANDSENSESCREEN

1243 HANDSENSESCREEN

*309 HANDDEFINITIONSCREEN
“351 HANDDEFINITIONSCREEN
1409 INPUTANDMOVETORACKINDEX
4535 MOVETOLOCATIONSCREEN
§767 MOVETOLOCATIONSCREEN
1794 MOVETOLOCATIONSCREEN
1815 MOVETOLOCATIONSCREEN
1980 CHANGELOCATIONSCREEN
2007 CHANGELOCATIONSCREEN
2039 OELETECOMMANDSCREEN
2089 ZYMATEHANOPROGRAMMING
2180 ZYMATEPROGRAMMING

2251 2YMATEPROGRAMMING

1069 WRISTCALIBRATIONSCREEN
1086 WRISTCALIBRATIONSCREEN
1098 WRISTCALIBRATIONSCREEN
1124 WRISTCALIBRATIONSCREEN
1159 HANDCOORD INATESCREEN
1162 RACKSETUPSCREEN

1200 HANDSPEEOSCREEN

1240 HANDSENSESCREEN

1265 RACKSETUPSCREEN

1310 HANDDEFINITIONSCREEN
1352 HANDODEFINITIONSCREEN
1465 MOVETOLOCATIONSCREEN
1541 MOVETOLOCATIONSCREEN
1774 MOVETOLOCATIONSCREEN
1797 MOVETOLOCATIONSCREEN
1845 MOVETOLOCATIONSCREEN
1984 CHANGELOCATIONSCREEN
2017 OELETECOMMANDSCREEN
2043 DELETECOMMANDSCREEN
2095 ZYMATEHANDPROGRAMMING
2186 ZYMATEPROGRAMMING

2264 ZYMATEPROGRAMMING
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1070 WRISTCALIBRATIONSCREEN
1088 DISPLAYNUMBER

1099 WRISTCALIBRATIONSCREEN
1124 RACKSETUPSCREEN

1150 HANDCOORD I NATESCREEN
1176 RACKSETUPSCREEN

1201 HANDSPEEDSCREEN

1240 RACKSETUPSCREEN

1269 RACKSETUPSCREEN

1325 HANDOEFINITIONSCREEN
1388 HANDDEFINITIONSCREEN
1466 MOVETOLOCATIONSCREEN
1547 MOVETOLOCATIONSCREEN
1785 MOVETOLOCATIONSCREEN
1800 MOVETOLOCATIONSCREEN
1851 MOVETOLOCATIONSCREEN
1988 CHANGELOCATIONSCREEN
2018 DELETECOMMANDSCREEN
2057 ZYMATEHANDPROGRAMMING
2127 ZYMATEHANDPROGRAMMING
2198 ZYMATEPROGRAMMING

FUNCT: DMUL

USERS:

111 GETPOSITION
173 GETPOSITION
759 CALCULATEHANDAXISCOUNTS

FUNCT: DOUBLE

USERS:

111 GETPOSITION

139 GETPOSITION

152 GETPOSITION

478 CALCULATEBASEAXISCOUNTS
755 CALCULATEHANDAXISCOUNTS
762 CALCULATEHANDAXISCOUNTS
804 DOCAL

: FDISPLAY

[% FH

FINDB

FUNCT:
USERS:

173 SENDMESSAGETILLGOODSTATUS

999 TELLPOSITION

1012 CALIBRATIONSCREEN

1024 CALIBRATIONSCREEN

1036 TELLPOSITION

1112 WRISTCALIBRATIONSCREEN
1125 WRISTCALIBRATIONSCREEN
1130 WRISTCALIBRATIONSCREEN
1841 MOVETOLOCATIONSCREEN

441 BASECOORDINATESCREEN
1252 HANDSENSESCREEN

FUNCT: FINDSYMBOL

USERS:

FINPUT

FUNCT:
USERS:

FIX

FUNCT:
USERS:

FUNCT:
USERS:

567 MONUMENTSCREEN

644 MONUMENTSCREEN
1067 RACKSETUPSCREEN
1467 MOVETOLOCATIONSCREEN

801 DOCAL

964 MOVETORACKINDEX
1436 GETSCALEDDATA

1650 MOVETOLOCAT IONSCREEN
2301 RANGECHECKEDSPEEDIN
2635 INITZYMATE

933 MOVETORACKINDEX
943 MOVETORACKINDEX
1136 RACKSETUPSCREEN
1171 RACKSETUPSCREEN
1211 RACKSETUPSCREEN

. 1215 RACKSETUPSCREEN

1372 HANDDEFINITIONSCREEN
1643 MOVETOLOCATIONSCREEN
1655 MOVETOLOCATIONSCREEN

120 GETPOSITION
478 CALCULATEBASEAXISCOUNTS
762 CALCULATEHANDAXISCOUNTS

111 GETPOSITION
139 GETPOSITION
173 GETPOSITION
479 CALCULATEBASEAXISCOUNTS
755 CALCULATEHANDAXISCOUNTS
763 CALCULATEHANDAXISCOUNTS

175 SENDMESSAGETILLGOODSTATUS

1008 CALIBRATIONSCREEN

1013 CALIBRATIONSCREEN

1025 CALIBRATIONSCREEN

1053 TELLPOSITION

1113 WRISTCALIBRATIONSCREEN
1126 WRISTCALIBRATIONSCREEN
1141 RACKSETUPSCREEN

480 BASESPEEDSCREEN
2072 ZYMATEHANDPROGRAMMING

702 STORECOMMANDVARIABLE
1146 RACKSETUPSCREEN
1674 MOVETOLOCATIONSCREEN

910 MOVETORACKINDEX
983 MOVETORACKINDEX
1611 MOVETOLOCATIONSCREEN
1656 MOVETOLOCATIONSCREEN

129 GETPOSITION
479 CALCULATEBASEAXISCOUNTS
763 CALCULATEHANDAXISCOUNTS

120 GETPOSITION
143 GETPOSITION
173 GETPOSITION
479 CALCULATEBASEAXISCOUNTS
759 CALCULATEHANDAXISCOUNTS
763 CALCULATEHANDAXISCOUNTS

588 MONUMENTSCREEN

1009 CALIBRATIONSCREEN

1013 TELLPOSITION

1026 CALIBRATIONSCREEN

1067 TELLPOSITION

1114 WRISTCALIBRATIONSCREEN
1127 WRISTCALIBRATIONSCREEN
1161 RACKSETUPSCREEN

S24 BASESENSESCREEN
2167 2YMATEPROGRAMMING

723 STORE IMMED I ATECOMMAND
1185 RACKSETUPSCREEN
1963 CHANGELOCATIONSCREEN

937 MOVETORACKINDEX

1296 COMPUTERACKLOCATION

1629 MOVETOLOCATIONSCREEN
1662 MOVETOLOCATIONSCREEN

139 GETPOSITION
480 CALCULATEBASEAXISCOUNTS
804 DOCAL

120 GETPOSITION

143 GETPOSITION

174 SENDMESSAGETILLGOODSTATUS
480 CALCULATEBASEAXISCOUNTS
759 CALCULATEHANDAXISCOUNTS
804 DOCAL

604 UPDATELASTNAME

1010 CALIBRATIONSCREEN

1022 CALIBRATIONSCREEN

1027 CALIBRATIONSCREEN

1098 RACKSETUPSCREEN

1115 WRISTCALIBRATIONSCREEN
1128 WRISTCALIBRATIONSCREEN
1180 RACKSETUPSCREEN

742 STOREROBOTPOSITION
1311 HANDDEFINITIONSCREEN
2019 DELETECOMMANDSCREEN

944 MOVETORACKINDEX

1370 HANDDEFINITIONSCREEN
1638 MOVETOLOCATIONSCREEN
1668 MOVETOLOCATIONSCREEN
2577 INITZYMATE

INITZYMATE
INITZYMATE

IRITZYMATE
INITZYMATE

INITZYMATE

933 MOVETORACKINDEX
1131 RACKSETUPSCREEN
1168 RACKSETUPSCREEN
1175 RACKSETUPSCREEN
1212 RACKSETUPSCREEN
1246 RACKSETUPSCREEN
1628 MOVETOLOCATIONSCREEN
1643 MOVETOLOCATIONSCREEN
1661 MOVETOLOCATIONSCREEN

934 MOVETORACKINDEX
1132 RACKSETUPSCREEN
1169 RACKSETUPSCREEN
1209 RACKSETUPSCREEN
1213 RACKSETUPSCREEN
1370 HANDDEFINITIONSCREEN
1628 MOVETOLOCATIONSCREEN
1649 MOVETOLOCATIONSCREEN
1661 MOVETOLOCATIONSCREEN

934 MOVETORACKINDEX
1133 RACKSETUPSCREEN
1170 RACKSETUPSCREEN
1210 RACKSETUPSCREEN
1214 RACKSETUPSCREEN
1370 HANDDEFINITIONSCREEN
1637 MOVETOLOCATIONSCREEN
1649 MOVETOLOCATIONSCREEN
1667 MOVETOLOCATIONSCREEN



GETSCALEDRNY
RANGECHECKEDSPEEDIN
INITZYMATE
INITZYMATE
INITZYMATE
INITZYMATE

COMPUTERACKLOCATION
INITZYMATE

DOPOSITIONCONTROL
REDOPOS ! TIONCONTROL

VIBRATORUNITS
DISPLAYBASEFORCES

GETSCALEDRN1
RANGECHECKEDSPEEDIN
INITZYMATE
INITZYMATE
INITZYMATE

DOPOSITIONCONTROL
REDOPOS ! TIONCONTROL

MOVEZYMATE
DISPLAYBASEFORCES
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1884
2555
2666

GETSCALEDRN1
INITZYMATE
INITZYMATE
INITZYMATE
INITZYMATE

REDOPOSITIONCONTROL
MONUMENTSCREEN

MOVEZYMATE
CALCULATEHANDAXISCOUNTS

BASEFKEYS
DOWRISTZEROS

c-poc
1876 GETSCALEDRN? 1878
2291 RANGECHECKEDSPEEDIN 2295
2581 INITZYMATE 2620
2693 INITZIYMATE 2705
2753 INITZYMATE 2779
2892 INITZYMATE 2905
FUNCT: FREERAM FILE=
USERS: 1275 RACKSETUPSCREEN 1309
FUNCT: GETCHAR FILE=
USERS 272 VALUEENTERED 593
FUNCT: GETRAM FILE=
USERS 995 RACKSETUPSCREEN 1290
2497 INITZYMATE 2794
FUNCT: MIGH FILE=
USERS:  2B4 DOPOSITIONCONTROL 286
321 REDOPOSITIONCONTROL 323
2366 INITZYMATE
FUNCT: 1ABS FILE=
USERS: 144 VIBRATORUNITS 148
644 DISPLAYBASEFORCES 655
FUNCT: INPUT FILE=
USERS 421 BASEFKEYS 498
915 DOWRISTZEROS 952
FUNCT: KEYBOXES FILE=
USERS: 351 DISPLAYMAINSCREEN
FUNCT: LAST FILE=
USERS: 206 CLEARKEYBOXES 207
389 STOPANDREINITROBOT 435
600 UPDATELASTNAME 601
701 STORECOMMANDVARIABLE 708
982 CALIBRATIONSCREEN 1035
1088 WRISTCALIBRATIONSCREEN 1124
1350 HANDDEF INITIONSCREEN 1351
2066 ZYMATEHANDPROGRAMMING 2075
2138 ZYMATEHANDPROGRAMMING 2161
2198 ZYMATEPROGRAMMING 2221
FUNCT: LOOKUPEXPSYMBOL FILE=
USERS 563 MONUMENTSCREEN 672
1296 HANDDEF INITIONSCREEN 1318
2799 INITZYMATE
FUNCT: LOW FILE=
USERS: 111 GETPOSITION 120
173 GETPOSITION 283
314 REDOPOSITIONCONTROL 316
478 CALCULATEBASEAX]SCOUNTS 479
759 CALCULATEHANDAXISCOUNTS 762
2365 INITZYMATE
FUNCT: MOVB FILE=
USERS: 670 MONUMENTSCREEN 673
1374 HANDDEF INITIONSCREEN 1474
1829 MOVETOLOCATIONSCREEN 1834
2865 INITZYMATE
FUNCT: MOW FILE=
USERS: 785 GETCALIBRATIONDATA 789
FUNCT: NUMOUT FILt=
USERS: 1835 MOVETOLOCATIONSCREEN
FIuCT: REALTOASCII FILE=
S: 1830 MOVETOLOCATIONSCREEN
FUNCT: RECEIVEMESSAGE FlLe=
USERS 161 SENDMESSAGETILLGOODSTATUS 1436
FUNCT: RECEIVEMESSAGETIMEDWAIT FILE=
USERS: 412 ZYMATEWAIT 497

CLEARKEYBOXES
BASECOORD INATESCREEN
UPDATELASTNAME
MONUMENTSCREEN
RACKSETUPSCREEN
RACKSETUPSCREEN
HANDDEF INITIONSCREEN
ZYMATEHANOPROGRAMMING
ZYMATEPROGRAMMING
ZYMATEPROGRAMMING

MONUMENTSCREEN
HANDOEF INI TIONSCREEN

GETPOSITION
DOPOSITIONCONTROL
REDOPOSITIONCONTROL
CALCULATEBASEAXISCOUNTS
CALCULATEHANDAXISCOUNTS

STOREANDCHECKSYMBOL
MOVETOLOCATIONSCREEN
MOVETOLOCATIONSCREEN

BASEFKEYS

CLEARFUNCT IONAREA
BASESPEEDSCREEN
UPDATELASTNAME

STORE IMMED | ATECOMMAND
RACKSETUPSCREEN
HANDCOORD INATESCREEN
INITZYMATEROBOT
ZYMATEHANDPROGRAMMING
2ZYMATEPROGRAMMING
2YMATEPROGRAMMING

RACKSETUPSCREEN
MOVETOLOCAT IONSCREEN

GETPOSITION
DOPOSITIONCONTROL
REDOPOS1TIONCONTROL
CALCULATEBASEAX]SCOUNTS
CALCULATEHANDAXISCOURTS

RACKSETUPSCREEN
MOVETOLOCAT IONSCREEN
INITZYMATE

HANDFKEYS

789

CLEARFUNCT IONAREA
BASESENSESCREEN
UPDATELASTNAME
PROGRAMM I NGCOMMANDSCREEN
WRISTCALIBRATIONSCREEN
HANDSPEEDSCREEN
MOVETOLOCATIONSCREEN
ZYMATEHANDPROGRAMMING
ZYMATEPROGRAMMING

RACKSETUPSCREEN
CHANGELOCATIONSCREEN

GETPOSITION
DOPOSITIONCONTROL
REDOPOS I TIONCONTROL
MONUMENTSCREEN
DOCAL

COMPUTERACKLOCATION
MOVETOLOCAT IONSCREEN
INITZYMATE

ZYMATEHANDWALT



C-00C
1440 STOPPROGRAM 2142
2783 INITZYMATE 2789
- : RELEASE FILE=
L s: 179 SENDMESSAGETILLGOODSTATUS 359
FUNCT: SAL FILE=
USERS 294 COMPUTEABSOLUTE
310 COMPUTEHAND i
895 GETDICTIONARYHANDOFFSETS 1303
1685 MOVETOLOCATIONSCREEN 1686
FUNCT: SAR FILE=
USERS 268 SETABSOLUTE 270
286 SETHAND 287
1012 TELLPOSITION 1028
FUNCT: SENDMESSAGE FILE=
USERS: 160 SENDMESSAGETILLGOODSTATUS 256
FUNCT: SHR FILE=
USERS: 221 DISPLAYCOLL1SIONMESSAGE 227
2430 INITZYMATE
FUNCT: SIGNED FILE=
USERS 111 GETPOSITION 120
173 GETPOSITION 805
808 DOCAL 891
934 MOVETORACKINDEX 934
1212 RACKSETUPSCREEN 1213
2291 RANGECHECKEDSPEEDIN 2295
2705 INITZYMATE 2717
FUNCT: SIN FILt=
USERS: 1135 RACKSETUPSCREEN 1174
: SIZE FILE=
' 'S: 146 SETUPROBOTMESSAGE &4
676 MONUMENTSCREEN 705
745 STOREROBOTPOSITION 1"M”n
1252 HANDSENSESCREEN 1338
1412 STOPPROGRAM 1429
2383 INITZYMATE
FUNCT: SQRT FILE=
USERS: 941 MOVETORACKINDEX 1132
FUNCT: STOREEXPSYMBOL FILE=
USERS 650 MONUMENTSCREEN 674
FUNCT: STROBECHAR FlLs=
USERS 412 BASEFKEYS 513
1075 WRISTCALIBRATIONSCREEN 2132
FUNCT: STROBEKEYPAD FILE=
USERS: 383 STOPANDREINITROBOTY 386
FUNCT: TIME FiLe=
USERS 118 RESETMESSAGEAREAANDUART 122
134 RESETMESSAGEAREAANDUART
FUNCT: TYPECHAR FILEs
USERS: 294 VALUEENTERED 602
FUNCT: TYPECRLF FILE=
USERS: 355 STOPANDREINITROBOTY 409
2392 INITZYMATE 2471
2837 INITZYMATE
FUNCT: TYPEN FILE=
USFRS: 217 DISPLAYCOLLISIONMESSAGE 223
253 DISPLAYCOLLISTONMESSAGE 259

381 ZYMATEWAIT
785 ZYMATEHANDWAIT

2128 2YMATENANDPROGRAMMING 2252
2457 INITZYMATE 2661
2520 INITZYMATE 2827

2YMATEHANDPROGRAMMING
INITZYMATE

295 COMPUTEABSOLUTE

COMPUTEHAND
HANDDEFINITIONSCREEN
MOVETOLOCAT IONSCREEN

SETABSOLUTE
SETHAND
TELLPOSITION

GETPOSITION

DOCAL

TOINTEGER

MOVE TORACK INDEX
RACKSETUPSCREEN
RANGECHECKEDSPEEDIN
INITZYMATE

BASECOORD INATESCREEN
STORECOMMANDVARIABLE
HANDCOORD INATESCREEN
INITZYMATEROSOT
STOPPROGRAM

HANDFKEYS
ZYMATEHANDPROGRAMMING

ZYMATEWALTY
INITZYMATE

DISPLAYCOLLISIONMESSAGE
DISPLAYCOLL!SIONMESSAGE
ZYMATEWAIT
MOVETORACKINDEX
ZYMATEPROGRAMMING
INITZYMATE

INITZYMATE

2266 1YMATEPROGRAMMING

296 COMPUTEABSOLUTE

312 COMPUTEHAND

1304 HANDOEFINITIONSCREEN
INITZYMATE

272 SETABSOLUTE
288 SETHAND
1035 TELLPOSITION

129 GETPOSITION

805 OOCAL

TOINTEGER

935 MOVETORACKINOEX
1214 RACKSETUPSCREEN
2297 RANGECHECKEDSPEEDIN
INITZYMATE

480 BASESPEEDSCREEN
726 STORE IMMEDIATECOMMAND
1210 HANDSPEEDSCREEN
INITZYMATEROBOT
2072 ZYMATEHANDPROGRAMMING

776 DOCAL

786 ZYMATEHANDWAIT
INITZYMATE

229 DISPLAYCOLLISIONMESSAGE
287 VALUEENTERED

393 ZYMATEWALY

1303 COMPUTERACKLOCATION
INITZYMATE

2465 INITIYMATE

2836 INIT2YMATE
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2618 INITZYMATE

302 COMPUTERELATIVE

893 GETOICTIONARYHANDOFFSETS
1305 HANDDEFINITIONSCREEN
2805 INITZYMATE

278 SETRELATIVE
TELLPOSITION
1052 TELLPOSITION

139 GETPOSITION
805 DOCAL

933 MOVETORACKINDEX
935 MOVETORACKINDEX
1215 RACKSETUPSCREEN
INITZYMATE
INITZYMATE

$24 BASESENSESCREEN

740 PROGRAMMINGCOMMANDSCREEN
1248 RACKSETUPSCREEN

1375 HANDDEFINITIONSCREEN
2167 ZYMATEPROGRAMMING

839 DOBASEZEROS
INITZYMATE

920 MOVETORACKINDEX
INITZYMATE

235 DISPLAYCOLLISIONMESSAGE
338 STOPANDREINITROSOT

399 ZYMATEWAIT

1996 CHANGELOCATIOMSCREEN
2391 INITZYMATE

2669 INIT2YMATE
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CALCULATEBASEAXISCOUNTS
DISPLAYBASEFORCES
CALCULATEHANDAXISCOUNTS
DOCAL

TELLPOSITION
MOVETOLOCATIONSCREEN
MOVETOLOCATIONSCREEN

CALCULATEBASEAXISCOUNTS
DISPLAYBASEFORCES
CALCULATEHANDAXISCOUNTS
TELLPOSITION
TELLPOSITION
MOVETOLOCAT IONSCREEN
RANGECHECKEDSPEEDIN

576 MOVEZYMATE

666 DISPLAYBASEFORCES
801 DOCAL

998 TELLPOSITION

1066 TELLPOSITION

1650 MOVETOLOCATIONSCREEN

c-00C

FUNCT: TYPES FILE=

v : 1302 COMPUTERACKLOCATION

f “: UNSIGN FILE=

L .t 478 CALCULATEBASEAXISCOUNTS 479
627 DISPLAYCURRENTGRIPFORCE 644
759 CALCULATEHANDAXTSCOUNTS 762
805 DOCAL 805
1028 TELLPOSITION 1035
1629 MOVETOLOCATIONSCREEN 1638
1662 MOVETOLOCAT IONSCREEN 1668

FUNCT: XLAT FILE=

USERS: 2441 INITZYMATE
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Locat/Param/

] CERERERERERAENATE RN

. (ratl)

GLOBL:

: BYTEDATA

COMMAND
COMMANDENTRY
COMMANDMSG
COMMANDVARIABLE
RANDCOMMAND
HANDGEOMETRY
IMMED I ATECOMMAND
MAXTRIES

MODULE
MOOULEDATA
MOVEWAIT
NORMALWALT

PARM :
RACKCOMMAND
RACKCOMMANOENTRY
RACKINDEX
REALDATA
RETURNDATA
TIMERO

TIMERT

TIMER2

TIMERCMD
UARTOFFSET

VAR [ ABLECOMMAND
VARIABLEDATA
WORDDATA
WORKINGRAMSIZE
ZYMATEPLACE

. .COMMAND

. . COMMANDCODE

. .DESTINATIONID
. .EXCHANGEID

. .EXCHANGELINK
. .HOMEID
..LENGTH

..LINK

. .MESSAGEHEAD

. JMESSAGETAIL

. .MODULEID
..PTR

. .RESPONSEID

. . TASKHEAD

.. TASKTAIL
..TYPE

A

ACCESSPTR

AH

ANGLECOUNTS
ANGLEMESSAGE
AX]SERROR
AX1SFORCE
BASEAX1S1POS
BASEAX152POS
BASEAX1S3POS
BASEFORCEACTIVE
BH
BLINKSCLEARED
BUFFER

CAL

CALWARNING
CHECKSUM

coL

COMMANDCODE
COMMANDEXCHANGE
COMMANDMSGPTR
COMMANDPTR
COMMANDTABLE
COMMANDTYPE
CURRENTHANDHE [GHTOFFSET
CURRENTHANDLATERALOFFSET
CURRENTHANDREACHOFFSET
DUMMYCODE

Global Variabtes/Constants, Function XREF
ttt"tttit't'ttttttttt"tttt

FILE=ORCA1.CC

56

70 :
46

&9
41

7

P B
76
43 2
4
86
30 :
9 e

81
30
29

ub 2
58 :
72
25
26
27 ¢
28 :
25
71
2
37 ¢
43 ¢
A
47 @
319 :
61
53 :

58

45
63 :
62 :
S4
55 ¢
318 :

79

66 :
56 :

57

64 :
L9

0
0
3
35

54 :

Th
46 :

45 ¢
Y
o7
0:
43
95 :

98
o1
51
47
90
59
68

0
93

e se se se ss es

89 :
3 ¢

32

33:
62 :

38
26
36
69
41
27
35
76
53
45
86
30
a9
81
30
29
46
40
72
25
26
27
28
r
g
42
39
43
44
67
39
61
53
58
65
63
62
54
55

58

25

57

78

39 40 56 57 S8

69
27 70 m 72 76
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ENTRYNOT FOUNDMESSAGE
EXPSYMBOLTABLEENTRY
FXEY

GRIPCOUNTS
GRIPTOFORCEACTIVE

H

HANDGEOMETRYPTR
NHEIGHTCOUNTS

HE IGHTMESSAGE

1N TERRORMESSAGE

J
LASTPOSITIONTYPE
MAINMESSAGE
MESSAGEPTR
MODULEWALT
MONUMENTANGLE
MONUMENTHE 1GHT
MONUMENTREACH
MOVEMENTCOMMAND
NEWRACK

NUMBER
OUTPUTVOLTAGE
PARMPTR
POSITIONTYPE
PRESSRETMESSAGE
RACKCOMMANDENTRYPTR
RACKCOMMANDPTR
RACKINDEXPTR
RAMPTR
REACHCOUNTS
REACHME SSAGE
RNO

RN1

RN2

RN3

RNG

RNS
ROBOTCOMMANDCODE
ROBOTSTATUS

ROW

SPACES

SPEEDMUL
STOPKEYPRESSED
SYRINGECOUNTS
TIMEOUT

TRIES
VARIABLEDATAPTR
WAITFORRETURN
WIDENUMFORMAT
WRISTAX1S1POS
WRISTAX1S2POS
WRISTAX1S3POS
WRISTCOUNTS

WR I STMESSAGE
ZPCASE

BASECOORD INATESCREEN

: CHAR

2PCASE

: ZPKEYS

: BASEFKEYS

BASEPAGE
BASESTATUS
BLINKSCLEARED
CHAR

DUMMYPTR

FKEY

1

KEYPADSTATUS
MOVING
PENDINGANGLE
PEND INGHE I GHT
PENDINGREACH -
REACHACCEL
REACHTRANSOFFSET
ROTARYACCEL
ROTARYTRANSOFFSET

40 : 40
0: 28
€9 41
s 34
W8 : 48
0: 26
0: 35
33: 33
3% : 36
3+ 34
43 ¢ 43
87 : 87
3. 33
7T 37
50 : 50
83 : 83
8 : 85
84« 84
w9 2 49
W5+ 45
96 1 bh
7:
30 : 80
38 ;: 88
9: 39
28 : 28
0: 30
3It: 3N
0: 36
12 3
37 37
56+ 55
54 : 54
sy ;53
521 52
51 51
50 : 50
s+ 52
s0: SO
L8 : 48
42 ¢ &2
60 : 60
63 1 63
3 : 35
51 ¢ 51
42 42
40 : 40
97 : 97
9 : w9
49 1= 49
48 : 48
47 &7
36 : 36
38 : 38
188 : 188
FILE=ORCA1.CC
0 : &4
0 : 434
w26 : 426
FILE=ORCA2.CC
0 : 480
0: 501
0 411
0: 412
0 : 497
0: 41
0 : 486
0: S50V
0 : 503
0 : 458
0 : &40
0 : 448
0: 430
0 : 430
0 : 430
0 : 430

n
59

96
81

29

46
41

82

61

42

484
413

424
486
504

458
440
448
435
435
435
435

25

44

490
415

27
486
504

462
bbb
452

26

45

a7

438
488

462
44l
452

46

419

442

470

422
466

470

450

474

454

W74

466
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478 483

483

484

493

498
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SPEEDMUL
VERTICALACCEL
VERTICALTRANSOFFSET

FILE=0ORCAY.CC
0 :
0:

: BASESPEEDSCREEN
: CHAR

: CALCULATEHANDAXISCOUNTS
: CALFACTOR.GRIP

: CALIBRATIONSCREEN
: ACCESSPTR

: BASESENSESCREEN
: CHAR

ZPCASE
ZPKEYS

2PCASE

: ZPKEYS

: CALCULATEBASEAXISCOUNTS
s ANGLECOUNTS

CALFACTOR.ANGLE
CALFACTOR .ANGLEZERO
CALFACTOR.HEIGHT
CALFACTOR.HEIGHTZERO
CALFACTOR .REACH
CALFACTOR.REACHZERD
HEIGHTCOUNTS
PENDINGANGLE

PEND INGHE IGHT

PEND INGREACH
REACHCOUNTS

CALFACTOR.GRIPZERO
CALFACTOR.SYRINGE
CALFACTOR.SYRINGEZERO
CALFACTOR.WRIST
CALFACTOR.WRISTZERO
GRIPCOUNTS
PENDINGGRIP
PENDINGSYRINGE
PENDINGWRIST
SYRINGECOUNTS

c

CAL

CALFACTOR.ANGLE
CALFACTOR . ANGLEZERO
CALFACTOR . HE IGHT
CALFACTOR . HE IGHTZERO
CALFACTOR . REACH
CALFACTOR . REACHZERO
CHAR

F

FIRSTDISPLAY
PENDINGHE1GHT

PEND INGREACH
ROBOTME SSAGE

SPACES

TEXT

WIDENUMFORMAT
WORDDATA

524
517
506

FILE=ORCAY.CC
0:

“80
73

FILE=ORCA3.CC

FILE=ORCA3.CC

[=NaNoRoleNoRe o= ey
.

[c¥oNoNol~N=Naolololalaje]
e ev se e ws as e

480
480
480
479
79
478
478
479
480
479
478
478

763
763
762
762
755
755
763
763
762
753
762

967
1048
979
981

: 1016

980

;1016

1008
1022

759
759

1040

1008
1009
969

969

969

967

97

1013
1027

FILE=ORCA1.CC

: CHANGELOCATIONSCREEN
¢ COMMAND

COMMANDENTRY

: ABSOLUTESIGN

COMMANDCODE
COMMANDPTR

ENTRYNOT FOUNDME SSAGE
HANDSIGN

MODULEID

MYMODULEID

NAME

NAME FORMAT
NAMELENGTH

RAMPTR

0

CO0O0O0O0O00COO0O0O0OODOO0O

1970

: 1963
: 1980
: 1970
s 1969

-
H

2007

: 1988

: 1972
s 1972
: 1969
: 1963
: 1963
: 1968

1964
1992

1969

10-07-1992 14:18 Page 3

456 458 462 468 4T0 476
972 977 989 1003
1022 1023 1026 1025 1026 1027



c-DOC

RELATIVESIGN
RESPONSE

: CLEARFUNCT [ONAREA
: 1
SPACES

: CLEARKEYBOXES
HI |
SPACES

: CLEARNAMEAREA
: SPACES

: COMMUNICATEW! THROBOT
: BYTESIN
BYTESOQUT
CHECKSUM
KEYPADSTATUS
ROBOTMESSAGE
ROBOTSTATUS

: COMPUTEABSOLUTE
: COMMAND
¢ ANGLE
HEIGHT
PEND INGANGLE
PEND INGHE IGHY
PEND INGREACH
REACH
REFANGLE
REFHEIGHT

.2 COMPUTECHECKSUM

: CHECKSUM
ROBOTME SSAGE
TEXT

: INDEX

: COMPUTEHAND
: HANDCOMMAND

: GRIP

PENDINGGRIP
PENDINGSYRINGE
PENDINGWRIST
SYRINGE

: COMPUTERACKLOCATION

: RACKCOMMAND

RACKINDEX
REALDATA

: ABORT
ACCESSPTR
coL
COMMANDMODF
COMMAKDPTR
bXC
DXR
DYC
DYR
02C
02R
NAME
NAMELENGTH
NAMES
RACKCOMMANDPTR
RACKINDEXPTR
RESPONSE

: COMPUTERELATIVE
: COMMAND
: ANGLE

HEIGHT

9 : 1984
9 : 1968

FILE=ORCA1.CC
0: 214

FILE=JRCAY.CC
0: 204
0 : 206

FILE=ORCA1.CC
0: 22

FILE=ORCA3.CC

0 262

0: 231
0 242
¢: 236
0: 231
0 : 232
0 238

FILE=0RCAZ2.CC

0 : 294

0: 296
0 294
0 296
0 : 29
0: 295
0: 295
0 296
0 294
0

0: 196
0: 199
0: 1%
193« 192
195 : 195

FILE-ORCA2.CC
0: 310
0: 3N
0: 3N
0: 3N
0 : 310
0: 312
0

1284
1284
1286
1284
: 1295
: 129
129
1 1281
: 1290
s 1292

e 2o o0 on @

OO0 OOOOOO00O00O0DO0OUODOOO0 G
. " oee e ae e @ .

FILE=ORCA2.CC
0: 302
0 : 304
0: 302

1284
1295

1302
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c-boc

: DELETECOMMANDSCREEN
: COMMAND

: DISPLAYBASEFORCES
: ANGLEFORCE

: DISPLAYCOLLISIONMESSAGE
: BASESTATUS

: DIVRND

: DOBASEZEROS
: CAL

PARAM:

PEND INGANGLE
PENDINGHEIGHT
PEND INGREACH
REACH
REFANGLE
REFHEIGHT
REFREACH

COMMANDENTRY

: COMMANDPTR

ENTRYNOT FOUNDMESSAGE
MOOULEID

MYMOOULEID

NAME

NAMEFORMAT
NAMELENGTH

RAMPTR

RESPONSE

HE IGHTFORCE
REACHFORCE

COMMANDMODE
WRISTSTATUS

: AXISID

: NOTINPOSMSG
: DISPLAYCURRENTGRIPFORCE
* GRIPFORCE

MA I NME SSAGE

DIVIDEND

CALFACTOR.ANGLEZERO
CALFACTOR.HEIGHT2ERO
CALFACTOR .REACHZERO
DUMMYPTR

: CHAR

CALFACTOR
CALWARNING
CHAR

NUMBER

PEND INGVALUE
RN1
AXISCALFACTORPTR
AX1SPOSPTR
CAL10PERCENT
coL
FORMATPTR

0 : 304
0 : 302
0: 303
0 : 303
0 : 304
0: 302
0: 303

FILE=ORCA1.CC
: 2030
1 2019
: 2029
: 2025
+ 2030
: 2030
: 2020
+ 2019
: 2019
+ 2022
+ 2022

COoOOOOOOoOOoO0OQOO

FILE=:ORCA2.CC
0 : 657
0 : 635
0: 646

FILE=ORCA2.CC
0: 215

0« 209

0: 239

206 : 205
208 : 208

FI1LE=ORCA2.CC
0: 618
617 : 617

FILE=ORCA2.CC
0:

FILE=ORCA1.CC
0: 352
0: 336

FILE=ORCA3.CC
1077 : 1075
1078 : 1075
1076 : 1075
1080 : 1080

FILE=ORCA3.CC
70 ¢ 69
FATERN -

FILE=ORCA1.CC
0: 882
0: 873
0: 857
865

FI1LE=ORCAY.CC
s 782
: 809
: 804
: 813
: T76
7
804
: 788
77y 767
72« 767
s o 767
769 . T67
770 ¢ 767

00000000
« se aa .

789

769
770

801
™

805
780

2029

2029
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: DISPLAYCURRENTHAND
: CURRENTHANONAME

: DISPLAYMAINSCREEN
HIR |

804

797

1085

1085

1087

808

801

849
859

814

888
863
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ROW 768 1 767 768 780
Lc TEMPCALFACTOR 775 : 775 806 805 805 807
F : DOPOSITIONCONTROL FILF=0RCA3 cc
GLuoL: BASEAXISIPOS 0: 270
BASEAXIS2POS 0: 2N
BASEAXIS3POS 0: 27
ROBOTCOMMANDCOOE 0 269 276 282
ROBOTMESSAGE 0: 283 284 285 286 287 288
TEXT 0: 283 284 285 286 287 288
WRISTAXIS1POS 0: 277
WRISTAX1S2POS 0 278
WRISTAXIS3POS 0: 279
PARAM: AXIS1PCS 263 : 261 263 270 277 283 28B4
AX1S2POS 264 1 261 264 271 278 285 286
AXIS3POS 265 : 261 265 272 279 287 288
PORTADDR 262 1 261 262 267
FUNCT: DOWRISTZEROS FlLt-ORCA1 cc
GLOBL: CAL 0: 949
CALFACTOR.GRIPZERO 0: 932 932 936 936
CALFACTOR.SYRINGEZERO 0: 926 926 928 928
CALFACTOR.WRISTZERO 0: 940 960 944 94b
DUMMYPTR 0: 951
LOCAL: CHAR 904 : 906 906 907 909 911 913 916 955
FKEY 905 : 905 915 918 921 921 922 926 930 934 938 942 946 952
FUNCT: FORCEUPPER FILE=ORCA2.CC
PARAM: CHAR 395 ¢ 396 395 397 397 399 403
FUNCT: GETBASEFORCEVALUES FILE=ORCA3.CC
GLOBL: ANGLEFORCE 0: 921
BASESTATUS 0: 927
HEIGHTFORCE 0: 922
RDIR 0: 926
REACH 0: 926
REACHFORCE 0: 923 926 926
ROBOTMESSAGE 0 921 922 923 927
TEXT 0 921 922 923 927
FUNCT: GETCALIBRATIONDATA FlLE'ORCAZ cc
GLOBL: CALFACTOR.ANGLE 0: 786
CALFACTOR.HEIGHT 6: 785
CALFACTOR.WRIST 0: 789
ROBOTME SSAGE 0: 781 785 789
TEXT 0: 781 78 789
FUNCT: GETDICTIONARYHANDOFFSETS FILE=ORCA2.CC
DEFIN: HANDGEOMETRY 0 893 894 895
GLOBL: CURRENTHANDHEIGHTOFFSET 0: 893
CURRENTHANDLATERALOFFSET 0: 895
CURRENTHANDREACHOFFSET 0: 8%
KEIGHTADDON 0 893
REACHADDON 0: 89
SIDEADDON 0 895
FUNCT: GETPOSITION FILZ=0RCA2.CC
GLOBL: A 0: 105 111 137 139 143
ANGLE 0: 107
8 0: 114 120 46 152
c 0: 123 129 167 173
CALFACTOR .ANGLE 0: 1M
CALFACTOR.ANGLEZERO 0: 105 1M
CALFACTOR.GRIP 0: 173
CALFACTOR.GRIPZ2ERO 0: 167 173
CALFACTOR . HE IGHT 0: 120
CALFACTOR .HE IGHTZERO 0: 114 120
CALFACTOR .REACH 0: 129
CALFACTOR .REACHZERO 0: 123 129
CALFACTOR.SYRINGE 0: 152
CALFACTOR.SYRINGEZERO 0: 146 152
CALFACTOR .WRIST 0: 139 143
CALFACTOR .WRISTZERO 0: 137 139 143
GRIP 0: 169 173 176 178 182 184
HEIGHT 0: 116 120
PENDINGGR1P 0: 178
PENDINGSYRINGE 0: 157
REACH 0: 125 129



c-00C

PARAM:
LOCAL:

: GETSCALEDDATA
: RN1

¢ SCALEFACTOR

: GETSCALEDRN1
: BUFFER

: GETWRISTFORCEVALUES
: GRIPFORCE

: HANDCOORD INATESCREEN
: CHAR

GLOBL:

ROBOTME SSAGE
SYRINGE

TEMP

TEXT

WRIST
PORTADDRESS
..A

..B

..C
ROBOTCOMMANDCOOE
TEMPPTR

RN1

: MAX

MIN
SCALEFACTOR

ROBOTMESSAGE
SYRINGEFORCE
TEXT
WRISTFORCE
WRISTSTATUS

ZPCASE

: ZPKEYS

: HANDDEFINITIONSCREEN
: COMMAND

COMMANDENTRY
HANDGEOMETRY
ABBREV

ANGLE

BASEPAGE

CHAR
COMMANDCODE
COMMANDPTR
CURRENTHANONAME
FORMAT

G
HANDGEOMETRYPTR
HE IGHT
HEIGHTOFFSET
LATERALOFFSET
LENGTH
MOOULEID
MONUMENTANGLE
MONUMENTHE IGHT
MONUMENTREACH
MYMODULE!D
NAME
NAMELENGTH
RAMPTR

REACH
REACHOFFSET
RESPONSE
SPACES

TYPE

: NEWHAND
: HANDFKEYS
: BASEPAGE

BASESTATUS

BL INKSCLEARED
CHAR :
DUMMYPTR

FKEY
GRIPACCEL

1

101
148
105
101
139

s oo

&

FILE=ORCA1.CC

0 : 1436

1434 : 1433
FILE=ORCA1.CC
0 : 1875

0 : 1875

1872 : 1870
1871 : 1870
1873 : 1870
FILE=ORCA3.CC
0: 937

0: 935

0: 936

0: 935

0: 935

0 938
FILE=ORCA1.CC
0: 1Nt

0 : 1164

1156 : 1156

FILE=0RCA1.CC
: 1303
+ 1280
: 1323
s 1368
: 1305
1 1343
s 1344
: 1323
: 1295
. 1374
: 1363
: 1341
s 1321
+ 1303
: 1369
: 1372
: 1375
: 1323
: 1305
: 1303
: 1304
+ 1282
: 1281
+ 1280
: 1285
1 1304
+ 1370
: 1285
+ 1350
s 1362

~N
HOOOOOOOOOOOOOOOOQOOOOGQOOOOOOO

FILE=ORCA2.CC

: 566
587
512
513
583
522
531
572

CO0OO000O0O00O

152
m

143
81

570
516

525
536
572

155
14

89

157
120

102

1365
1284
1302
1378

1297
1351

518
539
574

161
123

1284
1369

1294
13
1382

520
543

163
129

1294
1370

1294
1312

523
547

137

1294
137

1295
1321

1378

551

139

1294
137

1302
1364

1382

555

143

1295
1372

1321
1368

1386

559

146

1295
1375

1364
1376

563
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152
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13

570
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579
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C-00C

KEYPADSTATUS
MOVING
PENDINGGRIP
PENDINGSYRINGE
PENDINGWRIST
SPEEDMUL
SYRINGEACCEL
WRISTACCEL

[~NeNeNoRoNoNol~)
ee 40 se ss as es ee se

590

553
545
561
541

553
545
561
545

FILE=ORCAf.CC
0 : 1252
0 : 1245

: INITZYMATE
: COMMAND

GLOBL:

: HANDSENSESCREEN
1 CHAR

ZPCASE

: ZPKEYS
: HANOSPEEDSCREEN
: CHAR

ZPCASE

COMMANDENTRY
COMMANDMSG
HANDGEOMETRY
IMMED IATECOMMAND
MOOULE
MOOULEDATA

PARM

RETURNDATA
VAR]ABLECOMMAND

ACCESSPTR

ANGLE

ANGLEFORCE
ANGLEME SSAGE
ANGLESPEED
AXISFORCE
BASEFORCEACTIVE
CHAR

COMMANDCOOE
COMMANDEXCHANGE
COMMANDEXCHANGE . EXCHANGEID
COMMANDMODE
COMMANOMSGPTR
COMMANDPTR
COMMANDTABLE
COMMANDTYPE
CURRENTHANDNAME
DIRECTPATH
DUMMYPTR
EXCHANGEID
FORMAT
FORMATCOOE

GRIP

GRIPACCEL
GRIPFORCE
GRIPSPEED
GRIPTOFORCEACTIVE
GRIPTOFORCEVALUE
HANDGEOMETRYPTR
HEIGHT
HEIGHTFORCE

HE IGHTMESSAGE
HEIGHTSPEED

I
IN1TERRORMESSAGE
KEYPADSTATUS
LASTPOSITIONTYPE
LENGTH

MODULE 1D
MODULEWAIT
MOVEMENTCOMMAND
MOVING
MYMCOULEID

NAME

NAMELENGTH
OUTPUTVOLTAGE

1236

1236

FILE=ORCA1.CC
0 : 1210

0 :

1196 :

1203
1194

FILE=ORCA1.CC

OOOOQOOOOQOOOOOOOOO@COOOOOcOOOOQOOOOOOOOODOOOOOOOOOOOOQOOO

2420
2499

: 2620

: 2864
1 2795
1 2359
: 2370
1 2796
: 2767
: 2547
: 2362
: 2423
. 2367
: 2806
: 2791
s 2465
s 2614
: 2597
1 2401
1 2473
: 2430
: 2370
s 2369
s 2415
s 2419

e se se we

2420
2441
2441
2518

1 2395
: 2618

s as o8 wn

o se se

2370
2361
2547
2605
2609
2620
2613

s 2400
s 2596
: 2862
: 2804
: 2779

2457
2614
2535
2453

s 2421
: 2396
: 2359
: 2800

24632
2642

: 2N

2355
2364
2363

: 2398

2677
2658
2921
2476
2433

2502
2862

2866
2843
2783

2573
2725

2736
2936
2602

2677
2538

2647
2926
2796

2912
251

2800
2366
2797
2658

2361
2865
2785
2560

2492

2689
2661

2477
2438

2846
2789
2586
2737

2737
2939

2688
2538

2797

2927
2515

2367
2798
2666

2362
2865
2791
2564

2522

2701

2679
2438

262%
2749
274°

2689
2541

2865

2944
2530

2372

2363
2866
2568
2814

2712

2483
2641

2647

2749

2693
2561

2866

2952
2611

2387

2364

2573

2713

2649

2671

2701
2544

2910

2387
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2365

2577

anz

2492

2686

2713
2544

2796

2366

2581

2847

2494

2658

2847
2758

2798

2367

2586

2802

2383

2588

2811

2383 2384 2385 2386

2590 2592 2594 2596

2710 2722 2734 2746 2869 2882

2758

2761

2761

2856 2856 2859
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PARMPTR 0 : 2795 2864
PEND INGANGLE 0 : 2529 2577 2581 2818 2823
PENDINGGRIP 0 : 2605 2886
PENDINGHE IGHT 0 : 2527 2551 2555 2816 2821
PEND INGREACH 0 : 2528 2564 2568 2817 2822
PENDINGSYRINGE 0 : 2901 2905
PENDINGWRIST 0 : 2873 2877
POSITIONTYPE 0 : 2397 2850 2853 2926
PRESSRETMESSAGE 0 : 2472
PTR 0 : 2796 2865
PTRTOPARMS 0 : 2795 2864
RAMPTR 0 : 2357 2373 2388 2394 2497 2503 2796 2799 2840
REACH 0 : 2805 2822
REACHACCEL 0 : 2606 2416 2677 2689 2701 2713 2847
REACHFORCE 0 : 2785
REACHME SSAGE 0 : 2461
REACHSPEED 0 : 2414 2675 2677 2689 2700 2701 2705 2713 2847
REACHTRANSOFFSET 0 : 2403 2614 2677 2689 2701 2713 2847
REFANGLE 0 : 2529 2806 2818
REFHEIGHT 0 : 2527 2804 2816
REFREACH 0 : 2528 2805 2817
RESPONSE 0 : 2373 2374 2388 2389 2799 2800
ROBOTMESSAGE 0 : 2600 2637 2661
ROBOTSPEED 0 : 2673 2676 2675 2676 2681
ROTARYACCEL 0 : 2405 2416 2677 2689 2701 2713 2847
ROTARYTRANSOFFSET 0 : 2602 2614 2677 2689 2701 2713 2847
SETABSWARNING 0 : 2827 2836
SETUPCOMMAND 0 : 2371
SYRINGEACCEL 0 : 2610 2613 2725 2737 2749
SYRINGESPEED 0 : 2413 2725 2737 2748 2749 2753
TEXT 0 : 2600 2637 2661
TYPE 0 : 2360 2384
VALUE 0 : 2551 2555 2564 2568 2577 2581 2588 2590 2592 2594 2596 2620 2627 2629 2631
VERTICALACCEL 0 : 2407 2614 2677 2689 2701 2713 2847
VERTICALTRANSOFFSET 0 : 2404 2614 2677 2689 2701 2713 2847
VIBRATORSPEED 0 : 2399 2635 2637 2642
WRISTACCEL 0 : 26408 2413 2725 2737 2749
WRISTMESSAGE 0 : 2469
WRISTSPEED 0 : 2413 2724 2725 2729 2737 2749
WRISTSTATUS 0 : 2765
PARAM: ZYMATEID : 2347 : 2366 2347 2355 2365 2366
LOCAL: ANGLEFAULT 2353 : 2353 2463
HEIGHTFAULT 2351 : 2351 2455
INITFAULT 2354 : 2354 2443
REACKFAULT 2352 : 2352 2459
SYRINGEFAULT 2349 : 2349
WRISTFAULT 2350 : 2350 2467
FUNCT: INITZYMATEROBOY FILE=ORCAZ.CC
GLOBL: ANGLE 0 : 1387 1398
ANGLESPEED 0 : 1379
CODESEG 0 : 1358
CURRENTHANDHE IGHTOF FSET 0 : 13N
CURRENTHANDLATERALOFFSET 0: 1371
CURRENTHANDNAME 0 : 1372
CURRENTHANDREACHOFFSET 0 : 1371
CURRENTNAME 0 : 1373 1375 1377
DATASIZE 0 : 1360
GRIP 0 : 1393
GRIPSPEED 0 : 1384
HEIGHT 0 : 1389 1396
HELGHTSPEED 0 : 1380
i 0 : 1373 1373 1373 1375
INITIALIP 0 : 1359
MOOULEID 0 : 1357
MOOULENAME 0 : 1356
MYMODULE ID 0 : 1348 1357
PEND INGANGLE 0 : 1387
PENDINGGRIP 0 : 1393
PENDINGHEIGHT 0 : 1389
PENDINGREACH 0 : 1388
PENDINGSYRINGE 0 : 1393
PENDINGWRIST 0 : 1392
PRIORITY 0 : 1362
RDIR 0 : 1399
REACH 0 : 1388 1397
REACHSPEED 0 : 1381
REFANGLE 0 : 1398



c-o0C

: INPUTANDMOVETORACKINDEX
: ABORT

: LOADDATABASE

: LOADDATABASEWAIT
: AXISTACCEL

: LOADDATAWRIST
: ROBOTMESSAGE

: LOADDATAWRISTWAIT
: AXISIACCEL

REFHEIGHT

REFREACH

RESPONSEID

RETURNEXCHANGE
RETURNEXCHANGE .EXCHANGEID
ROBOTMESSAGE
ROBOTMESSAGEPTR
ROBOTSPEED

STACKSIZE
STATICTASKDESCRIPTOR
STOPEXCHANGE
STOPEXCHANGE . EXCHANGE ID
STOPKEYPRESSED
STOPMONITORACTIVE
STOPTASK

STOPTASKMESSAGE
STOPTASKMESSAGE .DESTINATIONID
STOPTASKMESSAGE . HOME 1D
STOPTASKMESSAGE .LENGTH
STOPTASKMESSAGE .RESPONSEID
STOPTASKMESSAGE . TYPE
SYRINGE

SYRINGESPEED

WRIST

WRISTSPEED

: DUMMYCODE

STOPTASKPTR

COMMANDPTR
CURRENTNAMETYPE
NUMBER

PENO INGANGLE
PEND INGHE IGHT
PEND INGREACH
RACKCOMMANDPTR
REFANGLE
REFHEIGHT
REFREACH

ROBOTME SSAGE
TEXT

: ANGLEACCEL

ANGLESPEED
HEIGHTACCEL
HEIGHTSPEED
REACHACCEL
REACHSPEED
TRANSOFFSET1
TRANSOFFSET2
TRANSOFFSET3

AX1S10FFSET
AXIS1SPEED
AX1S2ACCEL
AX1S20FFSET
AXIS2SPEED
AXIS3ACCEL
AXIS3OFFSET
AX1S3SPEED

TEXT

: GRIPACCEL

GRIPSPEED
SYRINGEACCEL
SYRINGESPEED
WRISTACCEL
WRISTSPEED

AXIS1SPEED

0 ¢ 1396

0 s 1397

0 : 1340

0 : 1340

0 : 1336

0 : 1338

0 : 1338

0 : 1378
0« 1361

0 : 1333

0 : 1345

0 : 1344

0 : 1353

0 : 1352

0 : 1356

0 : 1351

0 : 1349

0 : 1348

0 : 1351

0 : 1347

0 : 1350

0 : 1393

0 : 1383

0 : 1392

0 : 1382
1334 : 1334
1333 : 1333
FILE=ORCA1.CC
0 : 1418

0 : 1416

0 : 1629

0 : 1410

0 : 1622

0 : 1420

0 : 1621

0 : 1616

0 : 1422

0 : 1420

0 : 1421
FILE:= ORCA3 oo
0 : 498
O :+ 498
438 ; 484
485 : 484
489 : 48B4
486 : 4B4
490 @ 484
487 : 48B4
491 @ 484
492 1 484
493 : 484
FILE=ORCA1.CC
165 : 161
168 : 161
162 : 161
166 : 161
169 + 161
163 : 161
167 : 161
170 = 161
166 1 161
FILE=ORCA3.CC
0 : B85

0 : 854
849 @ 843
846 @ 843
848 : 843
B4S : 843
B47 : 843
844 ¢ 843
FILE=ORCA1.CC
180 : 176
177 ¢+ 176

1340

1349

1357

1358

1413

1359

1417

1360

516
516

87¢
87¢

1361

520
520

876
876

1362
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523
523

879
879

524
524

880
880

525
525

881
881

526
526

527
527

528
528



c-00C

GLOSL:

1 MOVEHAND
: GRIP

: MOVETOCOORD INATESSCREEN

: MOVETOLOCATIONSCREEN
: COMMAND

AXI1S2ACCEL
AX1S2SPEED
AXIS3ACCEL
AXIS3SPEED

MONUMENTSCREEN
COMMAND
COMMANDENTRY
ABBREV

CHAR
COMMANDCODE
COMMANDPTR
DUMMYPTR
FORMAT

G

LENGTH
MODULEID
MYMODULEID
NAME
NAMEFORMAT
NAMELENGTH
RAMPTR
RESPONSE
SPACES

TYPE

: NEWMONUMENT

NEWNAME

GRIPCOUNTS
PENDINGGRIP
PENDINGSYRINGE
PENDINGWRIST
SYRINGE
SYRINGECOUNTS
WRIST
WRISTCOUNTS

: WAITTYPE

FILE=ORCA2.CC

BUFFER
FIRSTDISPLAY

1

PENDINGANGLE
PENDINGGRIP
PEND INGHEIGHT
PENDINGREACH
PENDINGSYRINGE
PENDINGWRIST

COMMANDENTRY
ZYMATEPLACE

: ABSOLUTESIGN

ANGLE

ANGLESPEED
AXISFORCE

BUFFER
COMMANDCODE
COMMANDPTR
CURRENTHANDNAME
CURRENTNAME
CURRENTNAMETYPE
DIRECTPATH
ENTRYNOT FOUNDMESSAGE
FIRSTDISPLAY
GRIPACCEL
GRIPSPEED
GRIPTOFORCEVALUE
HANDGEOMETRYPTR
HANDSIGN

HEIGHT
HEIGHTSPEED

181

178
182

176
176
176

FILE=ORCA1.CC

676
558
583
590
681
671
567
582
635
647
680
560
559
588
558
563
563
554
581
550

FILE=ORCA3.CC

839
836
839
838
837
838
836
837
836

873

FILE=ORCA1.CC

0OOQDOO0COOCOO
.

e o o

1897
1955
1951

: 1920
: 1938
: 1902
: 1911
: 1947

FILE=ORCA1.CC

COO0OO0COO0OOODOODUO0OOO0DODODOOLOO

: 1484

: 1467
;1484
: 1535
;1686
+ 1632
+ 1600
s 1497

1484
1483

s 1742
s 1474
s 1477
: 1718
: 1851
1 1823
1 1657
1 1657
: 1597
2 1739
s 1547
: 1684
: 1630

1698
1633
1603

1484
1679

1677
1493
1721

1663
1662
1598

1696
1633

1639
1620

1486
1739

1829
1699

1669
1663
1600

1638

1645

1623

1486

1830

1825

1669

1639

567

676
672
SN

1932

1650

149

1834
1827

1645

567
598

588

677
701
650

1942

1491

1835

1651

581
600

644

685
705
654

1491

1836

582
602

645

657

1491

1839

583
605

647

1516

1841

FUNCT:
DEFIN:

583
606

670

673

1516
1677

1516
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S88 644 645 647
608 609 613 619
670 671 685

701 705 709

1516 1516 1516 1526
1677 1679 1679 1762
1516 1516 1526 1527

647
625

1527
1762

1529
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: MOVETORACKINDEX
: RACKCOMMAND
: A

_ PARAM:

FUNCT:
GLOBL:

I

MODULEID
MOVEMENTCOMMAND
MYMOOULEID
NAME

NAME FORMAT
NAMELENGTH
NUMBER '
OUTPUTVOLTAGE
PEND INGANGLE
PENDINGGRIP
PENDINGHE IGHT
PENDINGREACH
PENDINGSYRINGE
PENDINGWRIST
POSITIONTYPE
RAMPTR

REACH
REACHACCEL
REACHSPEED
REACHTRANSOFFSET
REFANGLE

REFHE IGHT
REFREACH
RELATIVESIGN
RESPONSE

RN1
ROBOTMESSAGE
ROBOTSPEED
ROTARYACCEL
ROTARYTRANSOFFSET
SETABSWARNING
SPACES
SYRINGEACCEL
SYRINGESPEED
TEXT

TYPE
VERTICALACCEL
VERTICALTRANSOFFSET
VIBRATORSPEED
WRISTACCEL
WRISTSPEED
CODE

DICSYMPTR

ABORT

coL

COMMANDMODE
CURRENTHANDHE IGHTOFFSET
CURRENTHANDLATERALOFFSET
CURRENTHANDREACHOFFSET
oxC

DXR

DYC

OYR

b2C

DZR

INDEXWARNING

PEND INGANGLE
PENDINGHEIGHT

PEND INGREACH

RN1

RN2

RN3

RNG

RNS

ROM

X1

Y1

21

INDEX

MOVEZYMATE
ANGLE

s 1731
s 1484
: 1478
s 1484
: 1483
s 1467
s 1667
: 1554
: 1619
: 1592
: 1572
+ 1582
. 1587
. 1577
: 1567
: 1724
;1482
: 1685
: 1633
¢ 1631
0 : 1633
0 : 1686
0 : 1684
¢ : 1685
¢ 1 1541
0 : 1479
0 : 1497
0 : 1603
0 : 1629
U s 1633
0 : 1633
0 : 1703
0 : 1465
D o: 1657
0 : 1657
0 : 1603
0 : 1484
0 : 1633
0 : 1633
0 : 1611
0 : 1657
0 : 1656
1462 : 1462
1463 @ 1463
1461 : 1461

OO OO OO0 000DOO0OO0O0OO0

FILE=0RCA2.CC

n: 907
943
;9
: 915
917
910
943
94b
933
933
: 934
: 934
935
935
919
950
910
944
907
: 908
: 935
9461
942
915
907
908
910
899

s se “ oe o8 se ss es ee o .

DOO0OOOCOODO
s sa mm ws we ee ee

FILE=ORCA3.CC
0: 576

1731
1680
1522
1680
1679
1674
1468
1835
1620
1698
1753
1696
1697
1758
1748
1727
1678
1697
1639
1633
1639

1735
1537

1474

1645
1639
1645

964

941
961

944
955
931

1735
1543

1474

1651
1644
1651

1680
1510

1632
1651
1651
1466
1669

1651
1651

1669
1777

7

941
941

964
933

1765
1549

1479

1645

1512

1765
1558

1483

1651

1516

1765
1761

1674

1518

1777 AT7T T8O

976

942
942

934

983

945
948

935

983

962
969

10-07-1992 14:19 Page 12
1767 1772 1772 \T72 774

1675 1677 1677 1679 1742 1742

1518 1611 1629 1638 1644 1650 1656 1662

1782 1806

984 986



c-00C

PARAM:
LOCAL:

: MOVEZYMATETILLACKNOWLEDGE
: CHAR

ANGLECOUNTS
ANGLESPEED
CALFACTOR.ANGLE
CALFACTOR . HEIGHT
CALFACTOR .REACH
DIRECTPATH
HEIGHT
HEIGHTCOUNTS

HE IGHTSPEED
PENDINGANGLE
PEND INGHE IGHT
PEND INGREACH
RDIR

REACH

REACHACCEL
REACHCOUNTS
REACHSPEED
REACHTRANSOFFSET
ROTARYACCEL
ROTARYTRANSOFFSET
VERTICALACCEL
VERTICALTRANSOFFSET
WAITTYPE
ANGLECYCLES
AXIS1SPEED
AX1S2SPEED
AXIS3SPEED
DELTAANGLE
DELTAHEIGHT
DELTAREACH
REIGHTCYCLES
LONGESTCYCLES
MOVES
REACHCYCLES

REACHACCEL
REACHTRANSOFFSET
ROTARYACCEL
ROTARYTRANSOFFSET
VERTI1CALACCEL
VERTICALTRANSOFFSET

534
539

000000000 OOOOVWOO0OODOO0OOQ
o o8 am s es es e ee as =z e ss ss en

545 :
544
543 :
62 ¢
LA
40 :
£38 :
<36 :
546 ¢
%37

FILE =ORCA2.CC

0
0
0:
0:
o .
0

g

596

676
683

597
682
683
563
569
563

598

534
596
628

628

636

578
578

bbb

658

659

681

681

660

667

628

FILE=ORCA1.CC

: PROGRAMMINGCOMMANDSCREEN

CHAR
ZPCASE

0

.

GLOBL:

: RACKSETUPSCREEN
: COMMANDENTRY

HANDGEOMETRY
RACKCOMMAND
RACKCOMMANDENTRY
ABBREV

ANGLE

CHAR

coL

COMMANDCODE
CURRENTHANDHE | GRTOFFSET
CURRENTHANDLATERALOFFSET
CURRENTHANDNAME
CURRENTHARDREACHOFFSET
oxc

DXR

DYC

DYR

DZC

DZR

FORMAT

G

HANDGEOMETRYPTR

HEIGHT

LENGTH

MODULE 1D

MYMODULEID

NAME

NAMELENGTH

e o0 oo ov au ee

1075
1075
1074
1001

1203
1239

1064

1240

1246

1065

678

678

636
590

636
592

64b
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644

1074
1135
1248

1054
1214

1170

1067

1078
1136
1248

1116
1215

1210

1069

1074

1211

1078

1078

1099

173 1174 1174

1253

173
1253

1262

1083 1090 1099 1248

17

125



c-00C

NAMES

NEWRACK

NUMBER

PEND INGANGLE
PENDINGHE IGHT
PEND INGREACH
RACKCOMMANDENTRYPTR
RACKCOMMANDPTR
RAMPTR

REACH

REACHACCEL
REACHTRANSOFFSET
REFANGLE
REFHEIGHT
REFREACH

RESPONSE

RNO

RN1

RN2

RN3

ROTARYACCEL
ROTARYTRANSOFFSEY
ROM

SPACES

TYPE
VERTICALACCEL
VERTICALTRANSOFFSET

: MOVERACK

TEMPINT

RANGECHECKEDSPEEDIN

: VARIABLECOMMAND
T VALUE
: MAXSPEED

MINSPEED

FILE zORCA1.CC
0 : 2289

0 : 2289

2237 : 2285
2236 : 2285

1058
1015
1141

1005

1168

1007
1132
1134
1134
173

1188
1035
1251

1248
1045
1143

1256

1209

1071
1132
1135
1135
1174

1193
1068

1054
1144

1260

1072
1133
1169
1170
1175

1212
1068

112
1144

1275

1256
1168
"7
173
1212

1219
1126

1138
1146

1260
1169
174
1174
1213

1233
1124

1147
1147

1263
1169
1210
21
1214

1154
1149

170
1213
1213
1215

nn
1152

1209
1214
1214

: REDOPOSITIONCONTROL
: BASEAXIS1POS

: RESETMESSAGEAREAANDUART
: TIMERO

GLOBL:

: RANGECHECKPOSITION
: VARIABLECOMMAND

RANGECHECKVALUE
/N1
HIGH

BASEAX1S2POS
BASEAXIS3POS
ROBOTCOMMANDCOOE
ROBOTMESSAGE
TEXY
WRISTAXIS1POS
WRISTAXIS2POS

TIMERCMD
UARTOFFSET
WORDDATA
ACCESSPTR
CHANNELPTR
CONTROL IMAGE
DESTINATIONID
HOME 1D
MAXRXWALT
MAXTXWALT
MYMODULEID
ouTPUT
POSTTERMCHARS
ROBOTMESSAGE
TERMCHAR1
TERMCHAR2
TYPE

FILE =ORCA1.CC
0 : 2307
0 : 2307

FILE=ORCA1.CC
0 : 1444

1642 @ 1440
1441 ¢ 1440

FILE=ORCA3.CC

: 312
s 314
316
310
312
312
: 320
s 322

[N N=Nol~N=1=N}o]
. sn es se

FILE=ORCA3.CC
0: 121
0 17
0 124
0 m
0 110
0 110
0 108
0 101
0: 100
0 -
0
0
0
0
]
0
0
0

103
: 104
: 100
117
107
s 100
: 105
106
102

121
101

319
314
314

128

123
102

130

126
103

133

126

104

135

128
105

320
320

130
106

321
321

133
107

1186
1156

1210
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1195
1161

1210

1249
1n

121

1172

1179

322
322

135
108

323
323

110

324
324

114

325
325

1180
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+ RETURNCHECKSUMOK
HIR

: SAVECALIBRATIONDATA
: CALFACTOR.HEIGHT

: SENDMESSAGETILLGOODSTATUS

: SETABSOLUTE
+ COMMAND
¢ ANGLE

: SETFACTORYCAL

: SETHAND
: HANDCOMMAND
: GRIP

- RESTOREPOSITION
. ANGLE

FIRSTDISPLAY
GRIP

HEIGHT

PEND INGANGLE
PENDINGGRIP
PEND INGHE I GHT
PEND INGREACH
PENDINGSYRINGE
PENDINGWRIST
REACH

SYRINGE

ROBOTMESSAGE
TEXT

: BUFFERINDEX

CHECKSUMINDEX

: RETURNCHECK

RETURNTOEXEC

: COMMAND

COMMANDMSG
ABORT
COMMANDCODE
COMMANDMSGPTR
RESPONSEID

CALFACTOR.WRIST
ROBOTMESSAGE

J

KEYPADSTATUS

MESSAGEPTR

MYMOOULEID

NAMEFORMAT

RETURNCODE

RETURNEXCHANGE .EXCHANGEID
ROBOTMESSAGE

KEIGHT
REACH
REFANGLE
REFHEIGHT
REFREACH

CALFACTOR.ANGLE
CALFACTOR .ANGLEZERO
CALFACTOR.GRIP
CALFACTOR.GRIPZERO
CALFACTOR.HEIGHT
CALFACTOR.HEIGHT2ERO
CALFACTOR .REACH
CALFACTOR.REACHZERO
CALFACTOR.SYRINGE
CALFACTOR.SYRINGEZERO
CALFACTOR.WRIST
CALFACTOR.WRISTZERO

SYRINGE

FILE=ORCA1.CC

0 : 1861
: 1865
: 1863
+ 1859
1 1861
: 1863
: 1859
: 1860
: 1864
: 1862
: 1860

OCOO00ODO0OO0DO0OO0O0O
s oo

FILE=ORCA3.CC
0: 212

0: 2%

0: 214

207 + 206
208 : 206
210 :+ 210

FILE=ORCA1.CC
0 : 2340

0 : 2342

: 2338

s 2340

FILE=ORCAZ2.CC
0: 817
820

173
s 162
: 161
: 160
: 155

FILE=ORCAZ.CC

0: 268

0: 2N
0 : 267
0 : 269
0: 27N
0: 267
0 : 269

FILE=SORCAZ.CC
: 832
835
0 844
0 847
0 830
0 833
0 831
0: 83%
0:

0

0

0

[~ N~

s oo se o0 se e

845
848

FILE=ORCA2.CC
0: 286
0: 287
0: 288
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byl
.

: SETUPROBOTMESSAGE
: BYTESIN

: STOPANDRE INITROBOT
: ABORT

: STOPMONITOR
: MOVING

: STOPPROGRAM
: WORDDATA
: BYTESIN

LOCAL:

; SETRELATIVE
: COMMAND

ANGLE
HEIGHT
REACH
REFANGLE
REFHEIGHT
REFREACH

BYTESOUT
LENGTH
ROBOTMESSAGE
TEXT

: COMMAND

DATABYTESIN
DATABYTESOUT

ANGLE
BASESTATUS
CHAR
COMMANDMOOE
FIRSTDISPLAY
HE IGHT
KEYMESSAGE
KEYPADSTATUS
MOVING
MYMODULEID
PEND INGANGLE
PENDINGHE IGHT
PEND INGREACH
PENDINGWRIST
REACH

SPACES
STOPKEYPRESSED
STOPPEDMESSAGE
WRIST
WREISTSTATUS

STOPEXCHANGE .EXCHANGE ID
STOPMON I TORACTIVE
STOPTASKMESSAGE

BYTESQUT
CHANNELMESSAGEDESCRIPTOR
CHANNELPTR
CONTROL IMAGE
DESTINATIONID
HOME 1D
KEYPADSTATUS
LENGTH

MAXRXWAIT
MAXTXWAIT

MOVING

MYMOOULEID
POSTTERMCHARS
RESPONSEID
STOPEXCHANGE . EXCHANGE 1D
STOPKEYPRESSED
STOPMESSAGE
STOPMONITORACTIVE
TERMCHAR1
TERMCHAR2

TEXT

TYPE

ACCESSPTR

COUNTER

0:

286

FILE=ORCA2.CC

o

278
280
278
279
280
278
279

FILE=ORCA2.CC

[= N =NaeNeNoNoNole olool=1=]=]1]
«s 5% e se se es s es es ms am w3 wm s we

0000000
e e es e we as a8

365
366
377
383
336
372
367
352
332
348
359
366
367
368
369
368
389
334
338
369
378

FILE=ORCA3.CC

252
256

FILE=ORCA2.CC

1425

: 1428
: 1627
: 1409
: 14264

1422
1414
1413
1442
1429
1417
1418

s 1438
: 1613

1621
1415
1415
1447
1412
1451
1419

: 1420
+ 1430
: 1416
: 1410

1407

286

280
278

377
384
353

332

1442

1436
1413

1431

1424
1437

280

386
370

357

1448

1446
1414

1432

1438

381

363

1415

1433

1441

147 148
147
388 388
1416 1417
1441

1418

1419

1620

1421
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1422 1426 1427 1428

1425
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: STORECOMMANDVARIABLE
: COMMANDVARIABLE

PARAM:

: STORE IMMED IATECOMMAND
: COMMAND

: STOREROBOTPOSITION
: COMMAND

MESSAGEPTR
STOPMESSAGEPTR

CURRENTNAME
NAMELENGTH
RAMPTR
RESPONSE

VARIABLEDATA

: ABBREV

FORMAT
LENGTH
MODULE1D
MYMODULEID
NAME
NAMELENGTH
SPACES

TYPE
VARIABLEDATAPTR
coL
COMMANDCODE
FORMATCODE

COMMANDENTRY

: ABBREV

COMMANDPTR
FORMAT
LENGTH
MODULEID
MYMODULEID
NAME
NAMELENGTH
SPACES
TYPE

s COL

COMMANDCODE

COMMANDENTRY

: ABBREV

ABSOLUTESIGN
COMMANDPTR
FORMAT
HANDSIGN
LENGTH
MODULEID
MYMODULEID
NAME

NAME FORMAT
NAMELENGTH
RELATIVESIGN
TYPE

: COMMANDCODE

: TELLPOSITION
: ANGLE

FIRSTDISPLAY
GRIP

HE IGHT

PEND INGANGLE
PENDINGGRIP
PEND INGHE IGHT
PENDINGREACH
PENDINGSYRINGE
PENDINGWRIST
REACH

SYRINGE

THREED 1G1TFORMAT
TWOD1G1TFORMAT

1408 : 1408
1409 : 1409

FILE=ORCA2.CC
. 3
¢ 723
s 729
730
728
726
731
31
730
723
722
727
e . 717
720 ¢ TV7
718 ¢ 717

(=N =NeReR-NoRo o= l=le]
v ea um we ee .

oe s se oo

FILE=ORCA2.CC

0 : 745
: 742
748
762
749
Y4
: 754
P (3]
s 750
750
749
742
742
767
. 746
s 738

000000000
. T

DooOooOoO0O0

FILE=ORCA3.CC
1003
975
1043
975
1003
1043
975
989
1057
1017
989
: 1057
: 1013
: 985

s ss e e

0000000000000

743

1005
1045
77
991
1059
1019

705

745

1012
1052
984
998
1066
1019

: STOREANODCHECKSYMBOL
: COMMANDENTRY

708

729

748

1025
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705 706 707 708 708 709 709
709

726 727 T8 79 79 730 730
730

745 746 TAT  T6B 768 769 749
749

752 759

1043 1057 1071

1028 1035



: TESTNEWFORPENDING
: VARIABLECOMMAND
: MOVEMENTCOMMAND

: TESTZYMATEPOSITION
: PENDINGANGLE

: VALUEENTERED
: BUFFER

: VIBRATORUNITS
: VIBRATORSPEED
: UNITS

: WRISTCALIBRATIONSCREEN
: ACCESSPTR

LOCAL:

WRIST

PENDINGSYRINGE
PENDINGWRIST

PENDINGHE IGHT
PENDINGREACH

TOINTEGER

: BYTEIN

: UPDATELASTNAME
: CURRENTNAME

CURRENTNAMETYPE
1
SPACES

CHAR
[

; BUFFERWIDTH

coL

c

CAL

CALFACTOR.GRIP
CALFACTOR.GRIPZERO
CALFACTOR.SYRINGE
CALFACTOR.SYRINGEZERO
CALFACTOR.WRIST
CALFACTOR.WRISTZERO
CHAR

F

PENDINGGRIP
PENDINGSYRINGE
PENDINGWRIST
ROBOTMESSAGE
SPACES

TEXT
WIDENUMFORMAT
WORDDATA

ZYMATEHANDPROGRAMM ING
BASEPAGE

CHAR

DUMMYPTR
FIRSTODISPLAY
GRIPACCEL
GRIPSPEED
PRESSRE TMESSAGE
SPACES
SYRINGEACCEL
SYRINGESPEED
WA TFORRETURN
WRISTACCEL
WRISTSPEED
ZPCASE

ZPKEYS

0 : 1017
972 : 972

FILE=ORCA3.CC
0: 713
0: 701
0 : 689

FILE=ORCA1.CC
0 : 23264
0 : 2330
0 : 2326

FILE=ORCA3.CC
0 : 436
0 : 448
0 : 460

FILE=ORCA3.CC
887 : 886

FILE=0RCA2.CC
0: 598
0 610
0: 605
0

FILE =ORCA1.CC
0: 275

0 : 269

0: 269

265 @ 262
264 1 262
263 ;262

FlLi'ORCA1 cc
141 ¢ 140
143+ 143

FILE=0RCAY.CC
1123
: 1070
: 1066
: 1085
s 1116
: 1087
: 1115
: 1083
: 1114
1072
1071
1085
1087
1083
1119
1 1084
: 1119
s 11
: 1125

OOOOOOOOOOOQODOOOOOO

FILE=0RCA1 ceC
: 2066
: 2072
0 : 2142
0 : 2062
0 : 2076
0 : 2076
0
0

[= X =)

: 2127
: 2075
0 : 2076
0 : 2076
0 : 2074
0 : 2076
0 : 2076
0 : 2065
6 : 2056

1143
113

112
mmMm
1073

2075

1073

1073

999

: TESTHANDPOSITION
: PENDINGGRIP

1073

2089

1012

1013

1028

1029

1035
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1075

2089

1076

1125

2095 2095 2138 2138

279
290

1081

1126

279
292

1092

1127

292
293

1106

1128

1036 1052 1053 1066 1067
294 295 300

293 300 303 303 304
1129 1130
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FUNCT: 2YMATEHANDWAIT FILE=ORCA3.CC
G - ABORT 0: 801
AX1SERROR 0: 771 772 779 79 803
DUMMYPTR 0 : 789
MAXRXWALT 0: 75 777
MOVING 0: 778
ROBOTMESSAGE 0: 775 777 780 ™™
TEXT 0: 780 ™™
WRISTSTATUS 0: 780 781 783 787 791 798
LOCAL: HOLDMSG 770 : 770 785
FUNCT: ZYMATEPROGRAMMING FILE=ORCA1.CC
GLOBL: ANGLESPEED 0: 2171
BASEPAGE 0 : 2150 2161 2164 2172 2239 2246
CHAR 0 : 2147 2253 2254 2256 2257 2259
DUMMYPTR 0 : 2266
FIRSTDISPLAY 0 : 2156
HEIGHTSPEED 0: 217"
MAINMESSAGE 0 : 2241
PRESSRETMESSAGE 0 : 2251
REACHACCEL 0: 2171
REACHSPEED 0: 2171
REACHTRANSOFFSET 0:27M
ROTARYACCEL 0 :21M
ROTARYTRANSOFFSET 0: 217
SPACES 0 : 2170 2170 2180 2180 2186 2186 2198 2198 2221 2221 2264 2264
VERTICALACCEL 0: 21N
VERTICALTRANSOFFSET 0:21M
WA TFORRETURN 0 : 2169 2211 2215 2225 2229 2249
ZPCASE 0 : 2160 2161 2163 2164 2167 2174
LOCAL: ZPKEYS 2149 & 2149 2161 2167 2167
FUNCT: ZYMATEWAIT FILE=ORCA3.CC
GLOBL: ABORT 0 : 423
AXISERROR 0: 335 336 368 417 425
BASESTATUS 0: 369 370 373 376 379 385 391 403 410 416
DUMMYPTR 0: 412
MAXRXWAIT 0 : 361 3163
MOVING 0 : 366
ROBOTMESSAGE 0D: 361 363 369 414
TEXT ) 0: 369 416
PARAM: WAITTYPE 331 : 330 331 338 338 342 364
LOCAL: HOLDMSG 33, : 33 405

THERMALMSG 333 : 333 399
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Function vs Complexity/Quality

L 2} (211222232 2T T 1222222222
Path e CODE CMMNT Total
COMPLXTY Stmts Lines Lines Lines
(nutl) ORCA1.CC 0 205 243 307 529
BASECOORD INATESCREEN ORCA1.CC 7 26 36 2 38
BASEFKEYS ORCA2.CC 19 51 95 1 101
BASEFUNCTIONSCREEN ORCA1.CC 1 14 16 1 19
BASESENSESCREEN ORCA1.CC 7 3 41 2 43
BASESPEEDSCREEN ORCA1.CC 8 30 40 2 42
CALCULATEBASEAXISCOUNTS ORCA3.CC 1 S 7 0 9
CALCULATEHANDAXISCOUNTS ORCA3.CC 2 8 14 0 17
CALIBRATIONSCREEN ORCA1.CC 9 57 81 9 3
CHANGELOCATIONSCREEN ORCA1.CC 8 33 49 0 53
CLEARFUNCTIONAREA ORCA1.CC 3 5 1" 0 13
CLEARKEYBOXES ORCA1.CC 2 4 8 13 21
CLEARNAMEAREA ORCAl1.CC 1 3 5 1 7
COMMUNICATEWI THROBOT ORCA3.CC 4 1 19 1 22
COMPUTEABSOLUTE ORCA2.CC 1 4 é 0 8
COMPUTECHECKSUM ORCA3.CC 2 8 12 1] 14
COMPUTEHAND ORCA2.CC 1 4 [} 1 8
COMPUTERACKLOCATION ORCA2.CC 4 18 3 3 36
COMPUTERELATIVE ORCA2.CC 1 4 [ 0 8
DELETECOMMANDSCREEN ORCAY.CC S 19 35 1 41
DISPLAYBASEFORCES ORCA2.CC 4 20 34 0 39
DISPLAYBASEFUNCTIONKEYS ORCA1.CC 1 1 13 0 15
DISPLAYCOLLISIONMESSAGE ORCA2.CC 9 25 55 0 60
DISPLAYCURRENTGRIPFORCE ORCA2.CC 2 8 14 0 17
DISPLAYCURRENTHAND ORCA2.CC 2 4 8 0 10
DISPLAYHANDFUNCT IONKEYS ORCA1.CC 1 10 12 0 14
DISPLAYMAINSCREEN ORCA1.CC 2 20 r-3 0 26
DISPLAYNUMBER ORCA3.CC 1 13 15 0 17
DIVRND ORCA3.CC 2 7 13 1 15
DOBASEZEROS ORCA1.CC 12 30 54 2 S7
porsy ORCA1.CC 8 35 61 1 68
0 "TIONCONTROL ORCA3.CC 2 26 30 1 33
Dt S3TZEROS ORCA1.CC 12 30 54 1 57
UPPER ORCA2.CC 2 6 12 0 15
G. .ASEFORCEVALUES ORCA3.CC 1 8 10 2 14
GETCALIBRATIONDATA ORCA2.CC 2 14 20 1 23
GETDICTIONARYHANDOFFSETS ORCA2.CC 1 4 6 0 8
GETPOSITION ORCA2.CC 13 50 99 9 112
. GETSCALEDDATA ORCA1.CC 1 3 S 0 7
GETSCALEDRN1 ORCA1.CC 3 1" 19 0 22
GETWRISTFORCEVALUES ORCA3.CC 1 7 9 1 11
HANDCOORD INATESCREEN ORCA1.CC 7 26 36 2 38
HANDDEFINITIONSCREEN ORCA1.CC 12 80 119 ) 131
HANDFKEYS ORCA2.CC 17 46 82 1 86
HANDFUNCT IONSCREEN ORCA1.CC 1 11 13 1 16
HANDSENSESCREEN . ORCA1.CC 7 29 39 2 41
HANDSPEEDSCREEN ORCA1.CC 8 30 40 2 42
INITZYMATE ORCA1.CC 92 412 583 13 628
INITZYMATEROBOT ORCA2.CC 3 55 61 12 74
INPUTANDMOVE TORACKINDEX ORCA1.CC 3 16 24 0 27
LOADDATABASE ORCA3.CC 3 30 (¥4 0 49
LOADDATABASEWAIT ORCA1.CC 1 12 164 0 15
LOADDATAWRIST ORCA3.CC 4 26 38 0 43
LOADDATAWRISTWALT ORCA1.CC 1 9 1" 0 12
MONUMENTSCREEN ORCA1.CC 20 98 158 4 174
MOVEHAND ORCA3.CC 2 9 13 0 15
MOVEHANDTILLACKNOWLEDGE  ORCA2.CC 2 4 8 1 1
MOVETOCOORD INATESSCREEN  ORCA1.CC 14 38 66 0 68
MOVETOLOCAT IONSCREEN ORCA1.CC 65 270 349 36 398
MOVE TORACK INDEX ORCA2.CC 9 41 74 13 92
MOVEZYMATE ORCA3.CC 19 70 118 29 154
MOVEZYMATETILLACKNOMLEDGE ORCAZ2.CC 2 5 9 2 13
PROGRAMM I NGCOMMANDSCREEN ORCA1.CC 9 34 44 2 46
RACKSETUPSCREEN ORCA2.CC 33 181 r4a! 4 288
RANGECHECKEDSPEEDIN ORCA1.CC 3 9 17 0 20
RANGECHECKPOSITION ORCA1.CC 3 6 14 0 17
RF  “HECKVALUE ORCA1.CC 3 8 16 0 19
r 1ISITIONCONTROL ORCA3.CC 1 18 20 0 22
A MESSAGEAREAANDUART  ORCA3.CC 1 30 32 19 41
RESTOREPOSITION ORCA1.CC 1 9 1 0 13
RE TURNCHE CK SUMOK ORCA3.CC 3 11 19 0 22
RETURNTOEXEC ORCA1.CC 2 4 8 1 10
SAVECALIBRATIONDATA ORCA2.CC 1 7 9 0 1
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SENDMESSAGET ILLGOODSTATUS ORCA3.CC

ST SOLUTE

3 .TORYCAL

: ND

SEIxELATIVE
SETUPROBOTMESSAGE
STOPANDRE INITROBOT
STOPMONITOR
STOPPROGRAM
STOREANDCHECKSYMBOL
STORECOMMANDVARIABLE
STORE ! MMED IATECOMMAND
STOREROBOTPOSITION
TELLPOSITION
TESTHANDPOSITION
TESTNEWFORPEND ING
TEST2ZYMATEPOSITION
TOINTEGER
UPDATELASTNAME
VALUEENTERED
VIBRATORUNITS
WRISTCAL IBRATIONSCREEN
ZYMATEHANDPROGRAMM I NG
ZYMATEHARDWALT
ZYMATEPROGRAMMING
ZYMATEMALIT

TOTAL SYSTEM SUMMARY
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ROBOT MODULE MODIFICATIONS
November 16, 1992

The following modifications will be made to the Zymark Robot
Module to meet the Remote Operated Material Processing System
requirements:

« Modify the ‘C’ Robot Module Source Code supplied by Zymark
in order to re-compile and test a baseline version of the
Robot Module.

« Modify the axis terminology used by Zymark to be consistent
with the axis terminology used by Goddard (Vertical =
Elevation, Reach = Radial, Rotary = Azimuth).

« Modify the axis calibration factors to accommodate the
ROMPS Robot.

« Modify error handling so that an error is always sent back to
the interpreter if, for any reason, a command does not
complete successfully.

 Add ROMPS Robot/XP commands.

+ Add ROMPS Easylab/Robot Command Variables.



EASYLAB COMMANDS
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ROBOT MODULE
EASYLAB COMMAND VARIABLES

Space Automated Research Center (SpARC)

December 3, 1992
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NAME: S.ELEVATION

SYNTAX: S:ELEVATION =x or ?S:ELEVATION
x = absolute elevation axis position in inches
O<=x <=18

DESCRIPTION: ELEVATION POSITION COMMAND VARIABLE
COMMANDCODE #9

Move elevation axis to an absolute position or get the
current elevation axis position from the XP servo
controller.

EXAMPLE: S:ELEVATION =3

? S:ELEVATION

3
NAME: S:RADIAL
SYNTAX: S:RADIAL =x or ?S:RADIAL

x = absolute radial axis position in inches
3<=x <=7

DESCRIPTION: RADIAL POSITION COMMAND VARIABLE®
COMMANDCODE #10

Move radial axis to an absolute position or get the current
radial axis position from the XP servo controller.

EXAMPLE: S:RADIAL = 4.5

? S:RADIAL
4.5

Robot Command Variable Definitions Page 4
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NAME: S:AZIMUTH

SYNTAX: S:AZIMUTH =x or ?S:AZIMUTH
x = absolute azimuth axis position in degrees
0<=x <=360

DESCRIPTION: AZIMUTH POSITION COMMAND VARIABLE
COMMANDCODE #11

Move azimuth axis to an absolute position or get the
current azimuth axis position from the XP servo
controller.

EXAMPLE: S:AZIMUTH = 180

7 S:AZIMUTH
180
NAME: S:SPEED
SYNTAX: S:SPEED=x or ?S:SPEED

x = 3 axis speed. Speed is not a direct measure of
units/time, but is a relative measure (i.e. 2 is faster than

1).

DESCRIPTION: 3 AXIS SPEED COMMAND VARIABLE
COMMANDCODE #15

Set new speed for elevation, radial, and azimuth axes or
return the last 3 axis speed setting. Note that the speed
value returned reflects the actual axis speeds only if the
last speed setting was a 3 axis speed. To guarantee the
speed value returned is the actual axis speed, use the
individual axis speed commands: S:ELEVATION.SPEED,
S:RADIAL.SPEED, and S:AZIMUTH.SPEED.

EXAMPLE: S:SPEED =2
? S:SPEED
2

Robot Command Variable Definitions Page 5



NAME: S:ELEVATION.SPEED
SYNTAX: S:ELEVATION.SPEED =x or ? S:ELEVATION.SPEED

x = elevation axis speed. Speed is not a direct measure
of units/time, but is a relative measure (i.e. 2 is faster
than 1).

DESCRIPTION: ELEVATION SPEED COMMAND VARIABLE
COMMANDCODE #16

Set new speed for elevation axis or get the current speed
setting from the XP servo controller.

EXAMPLE: S:ELEVATION.SPEED =1

? S:ELEVATION.SPEED
1
NAME: S:RADIAL.SPEED
SYNTAX: S:RADIAL.SPEED =x or ? S:RADIAL.SPEED

x = radial axis speed. Speed is not a direct measure of
units/time, but is a relative measure (i.e. 2 is faster than
1).

DESCRIPTION: RADIAL SPEED COMMAND VARIABLE
COMMANDCODE #17

Set new speed for radial axis or get the current speed
setting from the XP servo controller.

EXAMPLE: S:RADIAL.SPEED =3

? S:RADIAL.SPEED
3
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NAME: S:AZIMUTHLSPEED
SYNTAX: S:AZIMUTH.SPEED =x or ?S:AZIMUTH.SPEED

x = azimuth axis speed. Speed is not a direct measure of
units/time, but is a relative measure (i.e. 2 is faster than
1).

DESCRIPTION: AZIMUTH SPEED COMMAND VARIABLE
COMMANDCODE #18

Set new speed for azimuth axis or get the current speed
setting from the XP servo controller.

EXAMPLE: S:AZIMUTH.SPEED =1
7 S:AZIMUTH.SPEED
NAME: S:GRIP.SPEED
SYNTAX: S:GRIP.SPEED =x or ?S:GRIP.SPEED

x = gripper axis speed. Speed is not a direct measure of
units/time, but is a relative measure (i.e. 2 is faster than
1).

DESCRIPTION: GRIP SPEED COMMAND VARIABLE
COMMANDCODE #20

Set new speed for gripper or get the current speed
setting from the XP servo controller.

EXAMPLE: S:GRIP.SPEED =2

? S:GRIP.SPEED
2
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

S:SET.ABS
S:SET.ABS <variable>

<variable> = absolute command variable or rack location.

SET ABSOLUTE COMMAND VARIABLE
COMMANDCODE #28

Set last absolute position to the absolute or rack position
defined by <variable>. No robot moves are executed. This
command is used to define an absolute position before
executing relative moves.

S:SET.ABS R1:RACK
S:CRELS

S:TRANS.ON
S:TRANS.ON

TRANSITION POSITION ON COMMAND
COMMANDCODE #31

Allow transitional moves. Once the current move is in
the vicinity of it’s target position, the next move can be
executed.

S:TRANS.ON

Robot Command Variable Definitions Page 8



NAME:

SYNTAX:

S:TRANS.OFF
S:TRANS.OFF

DESCRIPTION: TRANSITION POSITION OFF COMMAND

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #32
Do not allow transitional moves. The current move must
be at it’s target position before the next move can be

executed.

S:TRANS.OFF

S:GRIP
S:GRIP=x or ?S:GRIP
x = absolute gripper axis position in inches

O<=x <=.7

DESCRIPTION: GRIP POSITION COMMAND VARIABLE

EXAMPLE:

COMMANDCODE #37

Move gripper axis to an absolute position or get the
current gripper position from the XP servo controller.

S:GRIP =0

? S:GRIP
0

Robot Command Variable Definitions Page
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NAME:

SYNTAX:

S:ELEVATION.CMD
S:ELEVATION.CMD =x or ?S:ELEVATION.CMD
x = absolute elevation axis position in inches

D<=x <=18

DESCRIPTION: COMMAND VARIABLE ELEVATION POSITION

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #50

Define/modify or return the elevation position of a
command variable. When defining/modifying an
elevation position, the command variable isn’t updated
until an S:SET.BASE.CMD is executed. The elevation
position returned from a query is from the last
S:GET.BASE.CMD command.

S:GET.BASE.CMD <variable>

S:ELEVATION.CMD =3
S:SET.BASE.CMD <variable>

S:RADIAL.CMD
S:RADIAL.CMD =x or ?S:RADIAL.CMD
x = absolute radial axis position in inches

3c=x <=7

DESCRIPTION: COMMAND VARIABLE RADIAL POSITION

EXAMPLE:

COMMANDCODE #51

Define/modify or return the radial position of a command
variable. When defining/modifying a radial position, the
command variable isn’t updated until an S:SET.BASE.CMD
is executed. The radial position returned from a query is
from the last S:GET.BASE.CMD command.

S:GET.BASE.CMD <variable>
? S:RADIAL.CMD

4.5

S:RADIAL.CMD = 3.5
S:SET.BASE.CMD <variable>
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NAME:

SYNTAX:

S:AZIMUTH.CMD
S:AZIMUTHCMD =x or ?S:AZIMUTH.CMD
x = absolute azimuth axis position in degrees

0<=x <=360

DESCRIPTION: COMMAND VARIABLE AZIMUTH POSITION

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #52

Define/modify or return the azimuth position of a
command variable. When defining/modifying an azimuth
position, the command variable isn’t updated until an
S:SET.BASE.CMD is executed. The azimuth position
returned from a query is from the last S:GET.BASE.CMD
command.

S:ELEVATION.CMD =3
S:RADIAL.CMD = 3.5
S:AZIMUTH.CMD = 180
S:SET.BASE.CMD <variable>
? S:AZIMUTH.CMD

180

S:GRIP.CMD
S:GRIP.CMD =x or ?S:GRIP.CMD
x = absolute gripper axis position in inches

O<=x <=.7

DESCRIPTION: COMMAND VARIABLE GRIP POSITION

EXAMPLE:

COMMANDCODE #53

Define/modify or return the grip position of a command
variable. When defining/modifying a grip position, the
command variable isn’t updated until an S:SET.HAND.CMD
is executed. The grip position returned from a query is
from the last S:GET.HAND.CMD command.

S:.GET.HAND.CMD
S:GRIP.CMD = .5
S:SETHAND.CMD
Robot Command Variable Definitions Page 11



NAME:

SYNTAX:

S:SET.BASE.CMD
S:SET.BASE.CMD <variable>

<variable> = absolute command variable.

DESCRIPTION: SET BASE COMMAND VARIABLE

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #54

Define/modify the elevation, radial, and azimuth
positions of a command variable.

S:GET.BASE.CMD <variable>
? S:ELEVATION

1

? S:RADIAL

3.5

? S:AZIMUTH

175

S:ELEVATION =2
S:RADIAL = 3.75
S:AZIMUTH = 90
S:SET.BASE.CMD <variable>

S:GET.BASE.CMD
S:GET.BASE.CMD <variable>

<variable> = absolute command variable.

DESCRIPTION: GET BASE COMMAND VARIABLE

EXAMPLE:

COMMANDCODE #5355

Get the elevation, radial, and azimuth positions of a
command variable.

S:GET.BASE.CMD <variable>
? S.ELEVATION

1

? S:RADIAL

3.75

? S:AZIMUTH

175

Robot Command Variable Definitions Page
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

S:SET.HAND.CMD
S:SET.HAND.CMD <variable>

<variable> = hand definition variable.

SET HAND COMMAND VARIABLE
COMMANDCODE #56

Set the grip position of a hand definition variable.

S:GET.HAND.CMD <variable>
? S:GRIP

.4
S:GRIP =0
S:SET.HAND.CMD <variable>

S:GET.HAND.CMD
S:GET.HAND.CMD <variable>
<variable> = hand definition variable.

GET HAND COMMAND VARIABLE
COMMANDCODE #57

Get the grip position of a hand definition variable.
S:GET.HAND.CMD <variable>

? S:GRIP
0
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NAME: S:ZERO ELEVATION
SYNTAX: SZEROELEVATION

DESCRIPTION: ZERO ELEVATION AXIS
COMMANDCODE #58

Set the current elevation axis position to { O }. This
command can be used to recover from a situation where
the axis position is unknown.

EXAMPLE: S:ZERO.ELEVATION
NAME: S:ZERO.RADIAL
SYNTAX: S:ZERO.RADIAL

DESCRIPTION: ZERO RADIAL AXIS
COMMANDCODE #59

Set the current radial axis position to { 0 }. This
command can be used to recover from a situation where

the axis position is unknown.

EXAMPLE: S:ZERO.RADIAL
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NAME: S:ZERO.AZIMUTH
SYNTAX: S:ZERO.AZIMUTH

DESCRIPTION: ZERO AZIMUTH AXIS
COMMANDCODE #60

Set the current azimuth axis position to { O }. This
command can be used to recover from a situation where

the axis position is unknown.

EXAMPLE: S:ZERO.AZIMUTH

NAME: S:ZERO.GRIP
SYNTAX: S:ZERO.GRIP

DESCRIPTION: ZERO GRIP AXIS
COMMANDCODE #61

Set the current grip axis position to { 0 }. This command
can be used to recover from a situation where the axis

position is unknown.

EXAMPLE: S:ZERO.GRIP
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NAME: S:CALIBRATE.ELEVATION
SYNTAX: S:CALIBRATE.ELEVATION

DESCRIPTION: CALIBRATE ELEVATION AXIS
COMMANDCODE #62

Determine where absolute zero is by moving the axis into
the limit, backing away from the limit, and setting the
axis position to {0}.

EXAMPLE: S:CALIBRATE.ELEVATION
NAME: S:CALIBRATE.RADIAL
SYNTAX: S:CALIBRATE.RADIAL

DESCRIPTION: CALIBRATE RADIAL AXIS
COMMANDCODE #63

Determine where absolute zero is by moving the axis into
the limit, backing away from the limit, and setting the
axis position to {0}.

EXAMPLE: S:CALIBRATE.RADIAL
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NAME: LCALIBRATE.AZIMUTH
SYNTAX: S:CALIBRATE.AZIMUTH

DESCRIPTION: CALIBRATE AZIMUTH AXIS
COMMANDCODE #64

Determine where absolute zero is by moving the axis into
the limit, backing away from the limit, and setting the
axis position to {0}.

EXAMPLE: S:CALIBRATE.AZIMUTH
NAME: S:CALIBRATE.GRIP
SYNTAX: S:CALIBRATE.GRIP

DESCRIPTION: CALIBRATE GRIP AXIS
COMMANDCODE #65

Determine where absolute zero is by moving the axis into
the limit, backing away from the limit, and setting the

axis position to {0}.

EXAMPLE: S:CALIBRATE.GRIP
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NAME: S:ELEVATION.PGAIN
SYNTAX: S:ELEVATIONPGAIN =x or ?S:ELEVATION.PGAIN

x = proportional gain term (KP) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: ELEVATION PROPORTIONAL GAIN COMMAND
COMMANDCODE #66

Define the proportional gain term (KP) used in the servo
calculations for the elevation axis or get the current
proportional gain term from the XP servo controller.

EXAMPLE: S:ELEVATION.PGAIN =0
? S:ELEVATION.PGAIN

0
NAME: S:RADIAL.PGAIN
SYNTAX: S:RADIALPGAIN =x or ? S:RADIAL.PGAIN

x = proportional gain term (KP) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: RADIAL PROPORTIONAL GAIN COMMAND
COMMANDCODE #67

Define the proportional gain term (KP) used in the servo
calculations for the radial axis or get the current
proportional gain term from the XP servo controller.

EXAMPLE: S:RADIAL.PGAIN =0

? S:RADIAL.PGAIN
0
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NAME: S:AZIMUTH.PGAIN

SYNTAX: S:AZIMUTH.PGAIN =x or ?S:AZIMUTH.PGAIN
x = proportional gain term (KP) for servo calculations.
0 <=x <= 255999 (accuracy of .004)

DESCRIPTION: AZIMUTH PROPORTIONAL GAIN COMMAND
COMMANDCODE #68

Define the proportional gain term (KP) used in the servo
calculations for the azimuth axis or get the current
proportional gain term from the XP servo controller.

EXAMPLE: S:AZIMUTH.PGAIN = 0
? S:AZIMUTH.PGAIN
0

NAME: - S:GRIP.PGAIN

SYNTAX: S:GRIP.PGAIN =x or ? S:GRIP.PGAIN
x = proportional gain term (KP) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: GRIP PROPORTIONAL GAIN COMMAND
COMMANDCODE #69

Define the proportional gain term (KP) used in the servo
calculations for the grip axis or get the current
proportional gain term from the XP servo controller.

EXAMPLE: S:GRIP.PGAIN =0

? S:GRIP.PGAIN
0
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NAME: S:ELEVATION.IGAIN

SYNTAX: S:ELEVATION.IGAIN = x or ? S:ELEVATION.IGAIN
x = integral gain term (KI) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: ELEVATION INTEGRAL GAIN COMMAND
COMMANDCODE #70

Define the integral gain term (KI) used in the servo
calculations for the elevation axis or get the current
integral gain term from the XP servo controller.

EXAMPLE: S:ELEVATION.IGAIN = 0
? S:ELEVATION.IGAIN

0
NAME: S:RADIAL.IGAIN
SYNTAX: S:RADIAL.IGAIN =x or ? S:RADIAL.IGAIN

x = integral gain term (KI) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: RADIAL INTEGRAL GAIN COMMAND
COMMANDCODE #71

Define the integral gain term (KI) used in the servo
calculations for the radial axis or get the current integral
gain term from the XP servo controller.

EXAMPLE: S:RADIAL.IGAIN =0
? S:RADIAL.IGAIN
0
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

S;AZIMUTHLIGAIN

S:AZIMUTH.IGAIN =x or ? S:AZIMUTH.IGAIN
x = integral gain term (KI) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

AZIMUTH INTEGRAL GAIN COMMAND
COMMANDCODE #72

Define the integral gain term (KI) used in the servo
calculations for the azimuth axis or get the current
integral gain term from the XP servo controller.

S:AZIMUTH.IGAIN =0
? S:AZIMUTH.IGAIN
0

SIGRIP.IGAIN

S:GRIPIGAIN =x or ? S:GRIP.IGAIN

x = integral gain term (KI) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

GRIP INTEGRAL GAIN COMMAND
COMMANDCODE #73

Define the integral gain term (KI) used in the servo
calculations for the grip axis or get the current integral
gain term from the XP servo controller.

S:GRIP.IGAIN =0
? S:GRIP.IGAIN
0
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NAME:

SYNTAX:

S:ELEVATION.DGAIN
S:ELEVATION.DGAIN =x or ? S:ELEVATION.DGAIN
x = derivative gain term (KD) for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: ELEVATION DERIVATIVE GAIN COMMAND

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #74
Define the derivative gain term (KD) used in the servo
calculations for the elevation axis or get the current
derivative gain term from the XP servo controller.
S:ELEVATION.DGAIN =0

? S:EELEVATION.DGAIN
0

S:RADIAL.DGAIN
S:RADIAL.DGAIN =x or ? S:RADIAL.DGAIN
x = derivative gain term (KD) for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: RADIAL DERIVATIVE GAIN COMMAND

EXAMPLE:

COMMANDCODE #75

Define the derivative gain term (KD) used in the servo
calculations for the radial axis or get the current
derivative gain term from the XP servo controller.

S:RADIAL.DGAIN =0

? S:RADIAL.DGAIN
0
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NAME: S:AZIMUTHL.DGAIN

SYNTAX: S:AZIMUTH.DGAIN =x or ?S:AZIMUTH.DGAIN
x = derivative gain term (KD) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: AZIMUTH DERIVATIVE GAIN COMMAND
COMMANDCODE #76

Define the derivative gain term (KD) used in the servo

calculations for the azimuth axis or get the current
derivative gain term from the XP servo controller.

EXAMPLE: S:AZIMUTH.DGAIN =0

? S:AZIMUTH.DGAIN
0
NAME: S:GRIP.DGAIN
SYNTAX: S:GRIP.DGAIN =x or ? S:GRIP.DGAIN

x = derivative gain term (KD) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: GRIP DERIVATIVE GAIN COMMAND
COMMANDCQDE #77

Define the derivative gain term (KD) used in the servo
calculations for the grip axis or get the current derivative
gain term from the XP servo controller.

EXAMPLE: S:GRIP.DGAIN =0
? S:GRIP.DGAIN
0
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NAME: S:ELEVATIONJILIMIT

SYNTAX: S:ELEVATION.ILIMIT = x or ? S:ELEVATION.ILIMIT
x = inetgrator limit for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: ELEVATION INTEGRATOR LIMIT COMMAND
COMMANDCODE #78

Define the integrator limit used in the servo calculations
for the elevation axis or get the current integrator limit
from the XP servo controller.

EXAMPLE: S:ELEVATION.ILIMIT = 0
? S:ELEVATION.ILIMIT
0

NAME: S:RADIAL.ILIMIT

SYNTAX: S:RADIAL.ILIMIT =x or ? S:RADIAL.ILIMIT
x = integrator limit for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: RADIAL INTEGRATOR LIMIT COMMAND
COMMANDCODE #79

Define the integrator limit used in the servo calculations
for the radial axis or get the current integrator limit from
the XP servo controller.

EXAMPLE: S:RADIAL.ILIMIT = 0

? S:RADIAL.ILIMIT
0
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NAME: SIAZIMUTHLILIMIT

SYNTAX: S:AZIMUTHILIMIT =x or ? S:AZIMUTH.ILIMIT
x = integrator limit for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: AZIMUTH INTEGRATOR LIMIT COMMAND
COMMANDCODE #80

Define the integrator limit used in the servo calculations
for the azimuth axis or get the current integrator limit
from the XP servo controller.

EXAMPLE: S:AZIMUTH.ILIMIT = 0
? S:AZIMUTH.ILIMIT

0
NAME: S:GRIP.ILIMIT
SYNTAX: S:GRIP.ILIMIT =x or ? S:GRIP.ILIMIT

x = integrator limit for servo calculations.
0 <= x <= 255.999 (accuracy of .004)

DESCRIPTION: GRIP INTEGRATOR LIMIT COMMAND
COMMANDCODE #81

Define the integrator limit used in the servo calculations
for the grip axis or get the current integrator limit from
the XP servo controller.

EXAMPLE: S:GRIP.ILIMIT = 0

? S:GRIP.ILIMIT
0
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NAME:

SYNTAX:

S:ELEVATION.IWINDOW

S:ELEVATION.IWINDOW = x or ? S:ELEVATION.IWINDOW

x = integrator window for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

ELEVATION INETGRATOR WINDOW COMMAND
COMMANDCODE #82

Define the integrator window used in the servo
calculations for the elevation axis or get the current
integrator window from the XP servo controller.

S:ELEVATION.IWINDOW =0
7 S:ELEVATION.IWINDOW
0

S:RADIAL.IWINDOW

S:RADIALIWINDOW =x or ? S:RADIALIWINDOW

x = integrator window for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: RADIAL INTEGRATOR WINDOW COMMAND

EXAMPLE:

COMMANDCODE #83

Define the integrator window used in the servo
calculations for the radial axis or get the current
integrator window from the XP servo controller.

S:RADIAL.IWINDOW =0

? S:RADIAL.IWINDOW
0
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NAME:

SYNTAX:

S:AZIMUTH.IWINDOW =x or ?S:AZIMUTH.IWINDOW

x = integrator window for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: AZIMUTH INTEGRATOR WINDOW COMMAND

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #84

Define the integrator window used in the servo
calculations for the azimuth axis or get the current
integrator window from the XP servo controller.

S:AZIMUTH.IWINDOW = 0

? S:AZIMUTH.IWINDOW
0

S.GRIP.IWINDOW
S:GRIPIWINDOW =x or ?S:GRIP.IWINDOW

x = integrator window for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: GRIP INTEGRATOR WINDOW COMMAND

EXAMPLE:

COMMANDCODE #85

Define the integrator window used in the servo

calculations for the grip axis or get the current integrator

window from the XP servo controller.

S:GRIP.IWINDOW =0
? S:GRIP.IWINDOW
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

S:ELEVATION.EOT.OVERRIDE

S:ELEVATION.EOT.OVERRIDE =0/1
or
? S.ELEVATION. EOT.OVERRIDE

0 = don’t override
1 = override

ELEVATION END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #86

Override/don’t override end of travel fault condition or
get the current end of travel override setting from the XP
controller. If an end of travel fault is overridden, it is
important to clear the override after the fault condition is
removed. If the override is not cleared, end of travel on
that axis cannot be detected.

? S:ELEVATION . EOT.OVERRIDE
1
S:ELEVATION.EOT.OVERRIDE =0

S:RADJAL.EOT.OVERRIDE

S:RADIAL.EOT.OVERRIDE = 0/1
or
? S:RADIAL.EOT.OVERRIDE

0 = don’t override
1 = override

RADIAL END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #87

Override/don’t override end of travel fault condition or
get the current end of travel override setting from the XP
controller. If an end of travel fault is overridden, it is
important to clear the override after the fault condition is
removed. If the override is not cleared, end of travel on
that axis cannot be detected.

7 S:RADIAL.EOT.OVERRIDE
l
S:RADIAL EOT.OVERRIDE =0
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

S:AZIMUTH.EOT.OVERRIDE = (/]

or
? S:AZIMUTH.EOT.OVERRIDE
0 = don’t override
1 = override

AZIMUTH END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #88

Override/don’t override end of travel fault condition or
get the current end of travel override setting from the XP
controller. If an end of travel fault is overridden, it is
important to clear the override after the fault condition is
removed. If the override is not cleared, end of travel on
that axis cannot be detected.

? S:AZIMUTH.EOT.OVERRIDE
1
S:AZIMUTH.EOT.OVERRIDE = 0

S:GRIP.EOT.OVERRIDE

S:GRIP.EOT.OVERRIDE = 0/]
or
? S:GRIP.EOT.OVERRIDE

0 = don’t override

1 = override

GRIP END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #89

Override/don’t override end of travel fault condition or
get the current end of travel override setting from the XP
controller. If an end of travel fault is overridden, it is
important to clear the override after the fault condition is
removed. If the override is not cleared, end of travel on
that axis cannot be detected.

? S:GRIP.EOT.OVERRIDE
1
S:GRIP.EOT.OVERRIDE = ()
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NAME: S:ELEVATION.OVF,OVERRIDE
SYNTAX: S:ELEVATION.OVF.OVERRIDE = 0/1
or
? S.ELEVATION.OVF.OVERRIDE

0 = don't override
1 = override

DESCRIPTION: ELEVATION OVERFORCE OVERRIDE COMMAND
COMMANDCODE #90

Override/don’t override overforce fault condition or get
the current overforce override setting from the XP
controller. If an overforce fault condition is overridden,
it is important to clear the override after the fault
condition is removed. If the override is not cleared,
overforce on that axis cannot be detected.

EXAMPLE: ? S:ELEVATION.OVF.OVERRIDE
1
S:ELEVATION.OVF.OVERRIDE =0

NAME: S:RADIAL.OVF.OVERRIDE
SYNTAX: S:RADIAL.OVF.OVERRIDE = 0/1
? S:RADIAL.((;;F.OVERRIDE
0 don’t override

1 = override

DESCRIPTION: RADIAL OVERFORCE OVERRIDE COMMAND
COMMANDCODE #91

Override/don’t override overforce fault condition or get
the current overforce override setting from the XP
controller. If an overforce fault condition is overridden,
it is important to clear the override after the fault
condition is removed. If the override is not cleared,
overforce on that axis cannot be detected.

EXAMPLE: ? S:RADIAL.OVF.OVERRIDE
1
S:RADIAL.OVF.OVERRIDE =0
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NAME: S:AZIMUTHL.OVF.OVERRIDE

SYNTAX: S:AZIMUTH.OVF.OVERRIDE = 0/
or
7 S:AZIMUTH.OVF.OVERRIDE
0 = don’t override
1 = override
DESCRIPTION: AZIMUTH OVERFORCE OVERRIDE COMMAND
COMMANDCODE #92

Override/don’t override overforce fault condition or get
the current overforce override setting from the XP
controller. If an overforce fault condition is overridden,
it is important to clear the override after the fault
condition is removed. If the override is not cleared,
overforce on that axis cannot be detected.

EXAMPLE: ? $:AZIMUTH.OVF.OVERRIDE
1
S:AZIMUTH.OVF.OVERRIDE =0

NAME: S;:GRIP.OVF.OVERRIDE
SYNTAX: S:GRIP.OVF.OVERRIDE = 0/1
? S:GRIP.OOIVF.OVERRIDE
0 = don’t ovefride
1 = override

DESCRIPTION: GRIP OVERFORCE OVERRIDE COMMAND
COMMANDCODE #93

Override/don’t override overforce fault condition or get
the current overforce override setting from the XP
controller. If an overforce fault condition is overridden,
it is important to clear the override after the fault
condition is removed. If the override is not cleared,
overforce on that axis cannot be detected.

EXAMPLE: ? S:GRIP.OVF.OVERRIDE
1
S:GRIP.OVF.OVERRIDE =0
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

LOVESTATUS
? S:OVF.STATUS

OVERFORCE STATUS COMMAND

COMMANDCODE #94

Get the limit status from the XP controller and return a

bitmapped status byte containing the overforce status for
all applicable axes:

Bit O
Bit 1
Bit 2
Bit 3
Bit 4
Bit 5
Bit 6
Bit 7

Left gripper is in ‘open’ overforce state
Left gripper is in ‘closed’ overforce state
Right gripper is in ‘open’ overforce state
Right gripper is in ‘closed’ overforce state
Radial axis is in ‘in’ overforce state

Radial axis is in ‘out’ overforce state
Elevation axis is in ‘up’ overforce state
Elevation axis is in ‘down’ overforce state

7 S:OVF.STATUS

0

S:EOT.STATUS
? S:EOT.STATUS

END OF TRAVEL STATUS COMMAND

Get the limit status from the XP controller and return a

COMMANDCODE #95

bitmapped status byte containing the end of travel status
for all axes:

Bit O
Bit 1
Bit 2
Bit 3
Bit 4
Bit 5
Bit 6
Bit 7

Gripper is in ‘open’ end of travel
Gripper is ‘closed’ end of travel
Azimuth axis is in ‘left’ end of travel
Azimuth axis is in ‘right’ end of travel
Radial axis is in ‘in’ end of travel
Radial axis is in ‘out’ end of travel
Elevation axis is in ‘up’ end of travel
Elevation axis is in ‘down’ end of travel

? StEOT.STATUS

0
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NAME: S:VER.STATUS
SYNTAX: 7 S:VER.STATUS

DESCRIPTION: VELOCITY ERROR STATUS COMMAND
COMMANDCODE #96

Get the limit status from the XP controller and return a
bitmapped status byte containing the velocity error
status for all axes:

Bit O Gripper axis stalled

Bit 1 Azimuth axis stalled
Bit 2 Radial axis stalled
Bit 3 Elevation axis stalled

Bit 4 Not used
Bit 5 Not used
Bit 6 Not used
Bit 7 Not used

EXAMPLE: ? S:VER.STATUS

0
NAME: S:BASE.MOVE.STATUS
SYNTAX: ? S:BASE.MOVE.STATUS

DESCRIPTION: BASE MOVE STATUS COMMAND
COMMANDCODE #97

Get the move status from the XP controller and return a
bitmapped status byte containing the move status for the

base:

Bit 0 Azimuth axis failed to reach position
Bit 1 Vertical axis failed to reach position
Bit 2 Reach axis failed to reach position

Bit 3 Not used
Bit 4 Not used
Bit § Not used
Bit 6 Not used
Bit 7 Not used

EXAMPLE: ? S:BASE.MOVE.STATUS
0
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NAME: S:GRIP.MOVE,STATUS
SYNTAX: ? S:GRIP.MOVE.STATUS

DESCRIPTION: GRIP MOVE STATUS COMMAND

Get the hand status from the XP controller and return a

COMMANDCODE #98

bitmapped status byte containing the move status for the

gripper:

Bit O Not used

Bit 1 Not used

Bit 2 Gripper failed to reach position

Bit 3 Not used

Bit 4 Not used

Bit 5 Not used

Bit 6 Not used

Bit 7 Not used
EXAMPLE: ? S:GRIP.MOVE.STATUS

0
NAME: S:COMM.STATUS
SYNTAX: ? S:COMM.STATUS

DESCRIPTION: COMMUNICATION STATUS COMMAND

COMMANDCODE #99

Return a bitmapped status byte containing the

communication status of the last XP servo command:

Bit O
Bit 1
Bit 2
Bit 3
Bit 4
Bit 5
Bit 6
Bit 7

Not used

Not used

Not used

Not used
Invalid checksum
Invalid command code
Invalid byte count
Interbyte timeout

EXAMPLE: ? S:COMM.STATUS

0

Robot Command Variable Definitions Page

34



NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

SSMODULE.STATUS
? S:MODULE.STATUS

ROBOT MODULE STATUS COMMAND
COMMANDCODE #100

Return the status of the last EasyLab command:

1 = Hard abort

2 = User stop

3 = XP Servo communication error
4 = End of travel fault

5 = Overforce fault

6 = Velocity error

7 = DBase fault

8 = Gripper fault

9 = Robot cannot sign on

10 = Robot version is not available
11 = Invalid robot command

12 = Command is not for this robot
13 = Memory request denied (insufficient memory)
14 = Dictionary entry does not exist
15 = Dictionary entry already exists
16 = Illegal rack index

? S:MODULE.STATUS

0

S:ERROR.DESCRIPTION

? S:ERROR.DESCRIPTION

ERROR DESCRIPTION COMMAND

COMMANDCODE #101
Return a description of the last error.

? S:ERROR.DESCRIPTION
NOT IN POSITION
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ABSOLUTE POSITION

COMMANDCODE #1
| . command message __,| reference position =
int LENGTH exchange new position
char TYPE
int FORMAT
char DISK
char USAGE y
char ABBREV move to new
char NAMELENGTH position
char *NAME
char *COMMAND
————1 int MODULEID
char COMMANDCODE
int ELEVATION
int RADIAL serial message

int AZIMUTH exchange

Y

command mMessage ap— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
int MODULEID -
char COMMANDCODE
int ELEVATION
int RADIAL
int AZIMUTH




RELATIVE POSITION
COMMANDCODE #2

I p COmmand message > move to new
int LENGTH exchange position
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH serial message
char *NAME exchange
char *COMMAND
&1 int MODULEID

char COMMANDCODE

int ELEVATION

int RADIAL

int AZIMUTH

Y
command message . = | int LENGTH
exchange ' char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
- char *NAME
int MODULEID char *COMMAND
char COMMANDCODE
int ELEVATION
int RADIAL
int AZIMUTH




HAND LOCATION

COMMANDCODE #3
[ » command message > move ha.nfi to
int LENGTH exchange new position
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH serial message
char *NAME exchange
char *COMMAND
—————p{ int MODULEID
char COMMANDCODE
int WRIST (N/A)
int GRIP
int SYRINGE (N/A)
Y
command message ~g————| int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
int MODULEID -
char COMMANDCODE
int WRIST (N/A)
int GRIP
int SYRINGE (N/A)




RACK POSITION

COMMANDCODE #4
int
chatﬁiﬂgﬂ —®  command message
int FORMAT exchange
char DISK single position
char USAGE rack?
char ABBREV
char N
char *:mIEENGTH - inr: Mggakffnocooe get value
char *COMMAND ;‘;ltaéow of rack index
int COL from data
float X1 dictionary
float Y1 ‘
float Z1
float DXR ' i
float DYR
float DZR compute Xx,y,z
float DXC coordinates for
float DYC rack index
float DZC
char *NAME _ data ‘
dictionary
- move to new
position
int LENGTH
char TYPE
int FORMAT :
char DISK serial message
char USAGE exchange
char ABBREV
char NAMELENGTH
char *NAME
int MODULED char *COMMAND  |—»{ int index
char COMMANDCODE
int ROW v
int COL
float X1 .
float Y1 command message g int LENGTH
float Z1 exchange char TYPE
float DXR int FORMAT
float DYR char DISK
float DZR char USAGE
float DXC char ABBREV
float DYC char NAMELENGTH
float DZC char *NAME
char *NAME ot} char *COMMAND




PRECEDING PAGE BLAMNK NOT FILMED

ELEVATION POSITION COMMAND VARIABLE
COMMANDCODE #9

int LENGTH S °°'“"‘:x"c‘:‘ a’:eessage
char TYPE g
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND | int MODULEID -
char COMMANDCODE get base position Siet pending
char FORMATCODE 22?32{3, :o
float VALUE i
serial message l
exchan
¥ move to new
return elevation L position
position
command message - int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID lag——— char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




RADIAL POSITION COMMAND VARIABLE
COMMANDCODE #10

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

command message

command message &

exchange

____»
exchange
input
command?
int MODULEID . -
> har CO'thMANDCODE get base set pending
char FORMATCODE position radial position
to new value
float VALUE
serial message move to new
___exchange location
Y
return radial
position
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID a——| char "COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

—

AZIMUTH POSITION COMMAND VARIABLE
COMMANDCODE #11

command message
exchange

input
command?

| Nt MODULEID Y
char COMMANDCODE get base set pending
char FORMATCODE position azimuth position|
float VALUE to new value

'

serial message
- location

move to new

exchange
Y

return azimuth
position

command message --@-
exchange

int LENGTH
char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
lg—— char *NAME

char *COMMAND

int MODULEID

char COMMANDCODE
char FORMATCODE
float VALUE




3 AXIS SPEED COMMAND VARIABLE
COMMANDCODE #1535

PRECFNIT DATT /AN NOT FILMEDR

int LENGTH - commanc:1 r:essage
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND i
™1 Char COMMANDCODE | | "eturm robot oo, rac
char FORMATCODE speed value clevation, racka
and azimuth
float VALUE _ speeds
load new
speed values
serial message
exchange
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID -~ :28::5 AND
char COMMANDCODE char
char FORMATCODE
float VALUE




ELEVATION SPEED COMMAND VARIABLE
COMMANDCODE #16

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

command message

command message .

exchange

elevation speed

load new elevation

speed value

—.’

exchange '
input
command?

g int MODULEID get bzse -
char COMMANDCODE spee calculate
char FORMATCODE
float VALUE l

ial
serial message
Y
return elevation
speed
Y

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH

char *NAME

har *COMMAND

int MODULEID -]
char COMMANDCODE
char FORMATCODE
float VALUE



RADIAL SPEED COMMAND VARIABLE

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

COMMANDCODE #17

command message

VST YURT SPURNS R e 0 ¢

command message

exchange

-
exchange
int MODULEID get base
™ char COMMANDCODE speed calculate
char FORMATCODE radial speed
float VALUE l
serial n;\essageo load new radial
'——95919-99— speed value
return radial
speed
- int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
int MODULEID - 2::: :iﬁlﬁ\émm
char COMMANDCODE char *NAME
char FORMATCODE char *COMMAND
float VALUE




AZIMUTH SPEED COMMAND VARIABLE
COMMANDCODE #18

. nd message
int LENGTH ———-  cOmma
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND | | int MODULEID get base
char COMMANDCODE speed calculate
char FORMATCODE azimuth speed
float VALUE ‘
serial message load new
exchange -~ | azimuth speed
Y
return azimuth
speed
int LENGTH
command message -~ char TYPE
exchange int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID e—1  char "COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




GRIP SPEED COMMAND VARIABLE
COMMANDCODE #20

. T command message
3:3';%;“ exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME y
char *COMMAND g int MODULEID get hand
char COMMANDCODE speed calculate
char FORMATCODE grip speed
float VALUE ‘
serial message load new grip
exchange ~®® speed value
y
return grip
speed
command message «ag- int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME
int MODULEID ~“®—T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




SET ABSOLUTE COMMAND VARIABLE
COMMANDCODE #28

PRESEOEN FAT B A0 MUY TIUAMER

S get command name
_ command message ————»| entry from data
int LENGTH " exchange c;i)::tionary
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH 0
char *NAME N
char *COMMAND | command entry>
—%| int MODULEID
char COMMANDCODE
char *NAME
Y
compute rack set reference
location position = command
position
- data dictionary *
set reference
position = rack
location
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND +
int LENGTH
command message --— char TYPE
exchange int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID char "NAME
char COMMANDCODE [ char "COMMAND
char *NAME




TRANSITION POSITION ON COMMAND
COMMANDCODE #31

e N AT e e meiae e
CRECFDIND PN T g BT PLMES

set transition

int LENGTH — cmm:xl‘:,a:';:sage ————— position mode =
char TYPE TRUE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

y

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

command message -~
exchange




TRANSITION POSITION OFF COMMAND

COMMANDCODE #32
int LENGTH T Commeaxf::c:‘ar:gees 9 ————— et fine position
char TYPE mode = TRUE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
command message =& . g‘;al;ﬁ_h;%EH
exchange int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND




GRIP POSITION COMMAND VARIABLE

COMMANDCODE #37

. command message
int LENGTH
char TYPE exchange
int FORMAT .
char DISK comput
char USAGE )
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND | | int MODULEID Y
char COMMANDCODE get hand set pending
char FORMATCODE position grip position
float VALUE to new value
serial message move hand
to new
M— Iocation
return grip
position
command message <
exchange int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
int MODULEID -—— zh":: E‘NA:‘SEENGTH
char COMMANDCODE char *COMMAND
char FORMATCODE
float VALUE




COMMAND VARIABLE ELEVATION POSITION

COMMANDCODE #50

FRECED . DAGT PLANE N

SV S
ab ! VUL

NO input YES
int LENGTH —— - command Mmessage —- command?
char TYPE ge
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
Y Y
return elevation keep elevation
value from last value for next
S: GET.BASE.CMD S: SET.BASE.CMD
command command
int MODULEID
char COMMANDCODE
char FORMATCODE
float VALUE
Y
command message «gg— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - [ char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




COMMAND VARIABLE RADIAL POSITION

COMMANDCODE #51

. L  command message —pm-
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
Y Y
return radial keep radial
position from last position for next
S: GET.BASE.CMD S: SET.BASE.CMD
command command
int MODULEID
char COMMANDCODE
char FORMATCODE
float VALUE
Y
command message -g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “®——T char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




COMMAND VARIABLE AZIMUTH POSITION

COMMANDCODE #52

. e Ccommand message —m input
Ln;;ﬁ_hi%‘;H exchange command?
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
Y Y
returmn azimuth keep azimuth
position from last position for next
S: GET.BASE.CMD S: SET.BASE.CMD
command command
int MODULEID
char COMMANDCODE
char FORMATCODE
float VALUE
Y
command message -g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID <@ char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




COMMAND VARIABLE GRIP POSITION

COMMANDCODE #53
NO input
int LENGTH I commeaxr::c:1 ar:esgge — com‘:na 2 YES
char TYPE ge
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
y Y
retumn grip keep grip
position from last position for next
S: GET.HAND.CMD S: SET.HAND.CMD
command command
int MODULEID
char COMMANDCODE
char FORMATCODE
float VALUE
command message g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID @ char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE







SET BASE COMMAND VARIABLE
COMMANDCODE #54

int LENGTH
char TYPE
int FORMAT . .
update elevation,radial,and
2::: 8|SS:GE — > comm:xr:;a:::sage — | azimuth with values stored
har ABBREV from last S:ELEVATION.CMD,
f:h:: NAMELENGTH S:RADIAL.CMD, and
char *NAME S:AZIMUTH.CMD commands
char *COMMAND
—®| int MODULEID (
char COMMANDCODE .
char *NAME data dictionary
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND ——*
int MODULEID
char COMMANDCODE
int ELEVATION
int RADIAL
int AZIMUTH
Y
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID char *NAME
char COMMANDCODE [ char *COMMAND
char *NAME




GET BASE COMMAND VARIABLE

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

COMMANDCODE #55

command message g

exchange

. command message >
exchange get command
variable definition
—| int MODULEID
char COMMANDCODE
char *NAME
keep elevation,radial,and
azimuth values for the next
e S:ELEVATION.CMD,
data dictionary S:RADIAL.CMD, and
S:AZIMUTH.CMD commands
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND __*
int MODULEID
char COMMANDCODE
int ELEVATION
int RADIAL Y
int AZIMUTH
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID char *NAME
char COMMANDCODE | char *COMMAND
char *"NAME




int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

SET HAND COMMAND VARIABLE
COMMANDCODE #56

command message
exchange

commanc:1 message ___g. update grip with value stored
exchange from last S:GRIP.CMD
command
int MODULEID /
char COMMANDCODE
char *NAME data dictionary
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND —+
int MODULEID
char COMMANDCODE
int WRIST (N/A)
int GRIP
int SYRINGE (N/A)
Y
int LENGTH
-+ char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID
char COMMANDCODE ~ char "COMMAND
char *NAME




GET HAND COMMAND VARIABLE

COMMANDCODE #57

char *NAME

int LENGTH
char TYPE
int FORMAT
char DISK ———»  command message —
char USAGE exchange get command
char ABBREV variable definition
char NAMELENGTH
char *NAME
char *COMMAND
—>| int MODULEID
char COMMANDCODE
char *NAME
keep grip value for next
. S:GRIP.CMD command
data dictionary
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND _‘
int MODULEID
char COMMANDCODE
int WRIST (N/A)
int GRIP Y
int SYRINGE (N/A)
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
. har *NAME
int MODULEID ¢
char COMMANDCODE | T char *COMMAND




ZERO ELEVATION AXIS

COMMANDCODE #58
int LENGTH |— @  command message ——___  gul! zero elevation | .
char TYPE exchange axis
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH '
char *NAME
char *COMMAND serial message
exchange
Y
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND




ZERO RADIAL AXIS

COMMANDCODE #59
. T command message g zero radial
L";at%GPEH exchange axis <
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME '
char *COMMAND serial message
exchange
Y
command message ag— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND




ZERO AZIMUTH AXIS

COMMANDCODE #60
; e command message ___gul  zero azimuth
:;:;;%EH exchange axis -
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME '
char *COMMAND ~ serial message
exchange
command message g - int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND




ZERO GRIP AXIS

COMMANDCODE #61
int LENGTH ——— command message - zero _Q'ip .
char TYPE exchange axis
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH *
char *NAME
char *COMMAND serial message
exchange
Y
command message - int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND




CALIBRATE ELEVATION AXIS

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

— .

COMMANDCODE #62

command message _____ g,
exchange

command message g

exchange

calibrate
axis

Y

serial message

exchange

Y

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND




CALIBRATE RADIAL AXIS
COMMANDCODE #63

int LENGTH ———— command message g calibrate‘ radial
char TYPE exchange axis <
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH '
char *NAME
char *COMMAND serial message
exchange
command message -g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND




CALIBRATE AZIMUTH AXIS

COMMANDCODE #64
int LENGTH E— commarg‘ar:essage ~————{ calibrate azimuth
char TYPE exchange axis <
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME Y
char *COMMAND serial message
exchange
Y
command message -g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME
char *COMMAND




CALIBRATE GRIP AXIS

COMMANDCODE #65
int LENGTH - command message .| calibrat.e grip
char TYPE exchange axis -
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME Y
char *COMMAND serial message
exchange
v
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *‘NAME
char *COMMAND




ELEVATION PROPORTIONAL GAIN COMMAND
COMMANDCODE #66

int LENGTH e command message —g
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y !
get elevation set elevation
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
retumn elevation
proportional
gain term KP
command message «ag— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®——T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




RADIAL PROPORTIONAL GAIN COMMAND
COMMANDCODE #67

pid factors

. I command message —p-
?;;E:GPZH exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char "NAME
char *COMMAND Y '
get radial set radial
pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return radial
proportional
gain term KP
command message g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH PROPORTIONAL GAIN COMMAND
COMMANDCODE #68

set aéimuth
pid factors

int LENGTH I—— command message —p»
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y
get azimuth
pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE  J
return azimuth
proportional
gain term KP
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - " char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




GRIP PROPORTIONAL GAIN COMMAND
COMMANDCODE #69

pid factors

int LENGTH —— command message —p
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND y
get grip
pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return grip
proportional
gain term KP
command message -g- int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME
int MODULEID “®—T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




ELEVATION INTEGRAL GAIN COMMAND

int LENGTH
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

COMMANDCODE #70

=  Command message —pm
exchange
y y
get elevation set elevation
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
retum elevation
integral
gain term Kl
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME
int MODULEID ~@—1  char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




RADIAL INTEGRAL GAIN COMMAND

COMMANDCODE

#71

. I command message —-
?;;;?;GPEH exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND ﬁ
get radial set radial
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return radial
integral
gain term Kl
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH INTEGRAL GAIN COMMAND

COMMANDCODE #72

. — command message —p
:‘;atETiGPEH exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y Y
get azimuth set azimuth
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
returmn azimuth
integral
gain term Kl
command message -g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME
int MODULEID @1 char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




GRIP INTEGRAL GAIN COMMAND
COMMANDCODE #73

. I— command message -—-
?}fat%?’}'“ - exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y Y
get grip set grip
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE '
retum grip
integral
gain term Kl
command message - int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




ELEVATION DERIVATIVE GAIN COMMAND
COMMANDCODE #74

. > command message —p input
e Lo conmar
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y y
get elevation set elevation
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return elevation
derivative
gain term KD
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®——T char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




RADIAL DERIVATIVE GAIN COMMAND
COMMANDCODE #75

float VALUE

; —— command message —p-
Ln;al;%? exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND ' v
get radial set radial
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE _ exchange
float VALUE y
return radial
derivative
gain term KD
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - " char *COMMAND
char COMMANDCODE
char FORMATCODE




AZIMUTH DERIVATIVE GAIN COMMAND
COMMANDCODE #76

int LENGTH
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

e command message —p»-
exchange
Y Y
get azimuth set azimuth
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE gxchange
float VALUE '
return azimuth
derivative
gain term KD
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®——T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




GRIP DERIVATIVE GAIN COMMAND
COMMANDCODE #77

pid factors

int LENGTH — °°’“m:x"c?1 a’:essage —
char TYPE ge
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND '
get grip
pid factors
| \ /
int MODULEID :
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return grip
derivative
gain term KD
command message g- int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “—1 char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




ELEVATION INTEGRATOR LIMIT COMMAND
COMMANDCODE #78

Y

set elevation
pid factors

~ /

serial message
exchange

. d message —p»-
int LENGTH ——=  comman
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y
get elevation
pid factors
int MODULEID
char COMMANDCODE
char FORMATCODE
float VALUE Y
return elevation
integrator limit
command message -
exchange
int MODULEID -
char COMMANDCODE
char FORMATCODE

Y

float VALUE

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND




RADIAL INTEGRATOR LIMIT COMMAND

COMMANDCODE

#79

. . command message —p-
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y Y
get radial set radial
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return radial
integrator limit
command message «ag— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH INTEGRATOR LIMIT COMMAND
COMMANDCODE #80

set aéimuth
pid factors

; I——— command message —p
e
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND '
get azimuth
pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
returm azimuth
integrator limit
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “— char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




GRIP INTEGRATOR LIMIT COMMAND
COMMANDCODE #81

input
int LENGTH e command message —p» Inp
char TYPE exchange command?
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y Y
get grip set grip
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE y
return grip
integrator limit
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®——T char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




ELEVATION INTEGRATOR WINDOW COMMAND
COMMANDCODE #82

: | __p»  Command message —p NO input YES
:;:;;ﬁig“ exchange command?
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y y
get elevation set elevation
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return elevation
integrator
window
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char "NAME
int MODULEID ~®—T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




RADIAL INTEGRATOR WINDOW COMMAND
COMMANDCODE #83

int LENGTH
char TYPE
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

> command message —p input
exchange command?
Y Y
get radial set radial
pid factors pid factors
int MODULEID \\I /
char COMMANDCODE sena rrr:essage
char FORMATCODE exchange
float VALUE Y
return radial
integrator
window
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®—  char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH INTEGRATOR WINDOW COMMAND
COMMANDCODE #84

. . command message —g input
sl conmani
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y y
get azimuth set azimuth
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE '
return azimuth
integrator
window
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char "NAME
int MODULEID - [ char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




GRIP INTEGRATOR WINDOW COMMAND
COMMANDCODE #85

pid factors

int LENGTH [  CcOmmand message —p»
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y
get grip
pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE '
retumn grip
integrator
window
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME
int MODULEID <@ char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




ELEVATION END OF TRAVEL OVERRIDE COMMAND

int LENGTH
char TYPE
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

COMMANDCODE #86

. command message -—p
exchange
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
retumn elevation
end of travel
override flag
command message g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “S— har *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




RADIAL END OF TRAVEL OVERRIDE COMMAND

int LENGTH
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

COMMANDCOD

E #87

set override

—— command message —p»
exchange
Y
get override
flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE # exchange
float VALUE
return radial
end of travel
override flag
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®—T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #88

int LENGTH B °°mm:x“c?1 a:‘essage —
char TYPE ge
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME ‘
char *COMMAND '
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
retum azimuth
end of travel
override flag
command message -ag— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ST char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




GRIP END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #89

, | command message —p
r;at%? exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y y
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return grip
end of travel
override flag
command message -ag— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID B char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




ELEVATION OVERFORCE OVERRIDE COMMAND
COMMANDCODE #90

input
int LENGTH | command message —pm- inp
char TYPE exchange command?
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y Y
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE '
return elevation
overforce
override flag
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®—T1 char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




RADIAL OVERFORCE OVERRIDE COMMAND
COMMANDCODE #91

float VALUE

| E——— command message —pm
g:al;gg?,? exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME *
char *COMMAND Y y
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE '
retum radial
overforce
override flag
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “®——T char *COMMAND
char COMMANDCODE
char FORMATCODE




AZIMUTH OVERFORCE OVERRIDE COMMAND
COMMANDCODE #92

. I command message —p»- input
;cn':a Lr.grhic’;)';H el exchange command?
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y Y
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
returm azimuth
overforce
override flag
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID B char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




GRIP OVERFORCE OVERRIDE COMMAND
COMMANDCODE #93

. —p»  command message —p-
:‘;;;ﬁ.’iizH exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char "NAME
char *COMMAND Y Y
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE v
return grip
overforce
override flag
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®—T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




OVERFORCE STATUS COMMAND

COMMANDCODE #94
. d message get limit
int LENGTH ——  COmman e -
char TYPE exchange status
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH ' '
z:; :ggmfdAND serial message
- int MODULEID exchange
char COMMANDCODE
Y
return overforce
status
command message @ int LENGTH
exchange ‘ char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID - | char *NAME
char COMMANDCODE char *COMMAND




END OF TRAVEL STATUS COMMAND

COMMANDCODE #95

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

——— command message —________ g1 getlimit | g

command message g

exchange

exchange status
serial message
g int MODULEID exchange
char COMMANDCODE
float VALUE
return end of
travel status
Y
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID char *"NAME
char COMMANDCODE char *COMMAND
float VALUE




VELOCITY ERROR STATUS COMMAND

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

S

COMMANDCODE #96

command message g1 getlimit | g

exchange

int MODULEID
char COMMANDCODE
float VALUE

command message g

exchange

status

Y

serial message
exchange

Y

return velocity
error status

y

int MODULEID
char COMMANDCODE
float VALUE

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND




BASE MOVE STATUS COMMAND

COMMANDCODE #97

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

exchange

int MODULEID

char COMMANDCODE

float VALUE

command message g

command message 4, getbase | g

status

Y

serial message
exchange

Y

return base
status

y

exchange

int MODULEID
char COMMANDCODE
float VALUE

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND




GRIP MOVE STATUS COMMAND

COMMANDCODE #98
. I command message 5, gethand |.g—
::n}::alr.lérficg"I;H = exchange status
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH '
char *NAME -
char *COMMAND ) serial message
ol Nt MODULEID exchange
char COMMANDCODE
float VALUE
Y
return hand
status
Y
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID | char *NAME
char COMMANDCODE | | char *COMMAND
float VALUE




COMMUNICATION STATUS COMMAND
COMMANDCODE #99

return communication
int LENGTH > comm:xrg ar:essage " status from last robot/xp
ge
char TYPE message exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char "COMMAND | int MODULEID
char COMMANDCODE
float VALUE
command message g~ int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID | char "NAME
char COMMANDCODE [ | char "COMMAND
float VALUE




MODULE STATUS COMMAND
COMMANDCODE #100

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

return error code:
0 = no error;
>0 = error occurred

— command message 5,
exchange
int MODULEID
char COMMANDCODE
float VALUE

command message -

Y

exchange

char COMMANDCODE
float VALUE

int MODULEID —

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND




ERROR DESCRIPTION COMMAND

COMMANDCODE #101
, retum a description of the
. - command message last non-status request
e Lo commar
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
j————-»{ int MODULEID
char COMMANDCODE
char *DESCRIPTION
¥
command message - int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID B char *COMMAND
char COMMANDCODE
char *DESCRIPTION




EASYLAB PROGRAMS
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ROBOT MODULE
EASYLAB PROGRAMS

Space Automated Rescarch Center (SpARC)
December 3, 1992



TABLE OF CONTENTS
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NAME:
SYNTAX:

DESCRIPTION:

RETURNS:

EXAMPLE:

NAME:
SYNTAX:

DESCRIPTION:

RETURNS:

EXAMPLE:

GET.FROM.RACK
GETFROMRACK

Get a sample from a rack. The rack number and sample
number must be defined before this command is
executed.

X - successful return
NOTOK - error return

In addition to a NOTOK error return, a message is printed
on the terminal and S:MODULE.STATUS is set to indicate
the error.

RACK.NUMBER = 1
SAMPLE.NUMBER = 5
GETFROM.RACK

PULINTO.RACK
PUT.INTO.RACK

Put a sample into a rack. The rack number and sample
number must be defined before this command is
executed.

X - successful return
NOTOK - error .return

In addition to a NOTOK error return, a message is printed
on the terminal and S:MODULE.STATUS is set to indicate
the error.

RACK.NUMBER = 1
SAMPLE.NUMBER = §
GETFROMRACK

Furnace Command Variable Definitions Page 2



NAME: LAUNCH.LOCK
SYNTAX: LAUNCHLOCK

DESCRIPTION: Move the robot arm to the launch lock position. This
command puts the robot arm in a safe position for takeoff
and landing.

RETURNS: (0 ¢ - successful return
NOTOK - error return

In addition to a NOTOK error return, a message is printed
on the terminal and S:MODULE.STATUS is set to indicate
the error.

EXAMPLE: LAUNCHLOCK

Furnace Command Variable Definitions Page 3



ROBOT

EASYLAB PROGRAMS
FLOW CHARTS



EASYLAB PROGRAM: PUT.INTO.RACK

Y

Use RACK.NUMBER and
RACK.INDEX to build rack
variables

Y

Move to last clear position

Y

-

Move to rack clear position;
Update last dear position

Move in front of bin

Y

Reach into bin

Y

Release sample

y

Move in front of bin

Y

Update processing
parameters: hand is empty,

bin is fuil

PROCESSING FLOW CHART

Return NOT OK to

interpreter

.

Retum OK to
Interpreter

| 010-702

11/24/92 |




EASYLAB PROGRAM: GET.FROM.RACK
PROCESSING FLOW CHART

Use RACK.NUMBER and
RACK.INDEX to build rack
variables

Y

Move to last clear position

Y

Move to rack clear position;
Update last dear position

NO YES

YES

>

Move in front of bin

¥

v

Reach into bin

Y

Grab sample

Y

Move in front of bin

Y

Y

Update processing
parameters: hand is full,
bin is empty

Retum NOT OK to
Interpreter

Return OK to
Interpreter

[ 010-705

|

11/24/92 |




EASYLAB PROGRAM: LAUNCH.LOCK
PROCESSING FLOW CHART

Move to last clear position

Y

Move to launch clear position;
Update last clear position

: NO YES
Hand empty?

Reach into launch lock

Y

-

Grab launch lock

Y

Update processing
parameters: hand is in
launch lock

|

y 1 2
Retumm NOT OK to
interpreter

Return OK to
interpreter

[ 010-704

11/24/92 |




ROBOT MODULE
FAULT CONDITIONS



ROBOT ERROR CONDITIONS

The Robot Module is capable of detecting the following types of
errors:

Robot/XP Communication errors:

o Interbyte timeout
« Invalid byte count

o Invalid command code
e Invalid checksum

XP Processing Errors

Elevation axis failed to reach position
Elevation axis is in end of travel limit
Elevation axis overforce

Elevation axis stalled

Radial axis failed to reach position
Radial axis is in end of travel limit
Radial axis overforce

Radial axis stalled

Azimuth axis failed to reach position
Azimuth axis is in end of travel limit
Azimuth axis stalled

Gripper axis failed to reach position
Gripper axis is in end of travel limit
Gripper axis overforce '

Gripper axis stalled

Robot Processing Errors

WARNING.. ILLEGAL SET ABSOLUTE COMMAND

Either the command variable does not exist or an absolute
move was issued for a command variable of the wrong type

« INDEX VALUE OUT OF RANGE FOR THIS RACK
1 < rack index < row * col

« STOP KEY PRESSED



User pressed STOP key
« ROBOT INIT ERROR AXIS: <axis>
Initialization error on the specified axis
« ENTRY NOT FOUND
Command variable not found in data dictionary
« CALIBRATION DATA IS OUT OF 10% ALLOWABLE RANGE

The calibration data entered must be within 10% of the
minimum and maximum axis range

« MONUMENT DEFINITION CANNOT BE STORED IN DICTIONARY
Error trying to store the monument definition
« NAME CANNOT BE USED AS A MONUMENT POSITION

A symbol exists with the same name but different type or is
‘owned by someone else

« MONUMENT MUST BE DEFINED BEFORE A HAND

Monument position must be defined before the user can
define a hand

« NAME ALREADY USED - CANNOT BE STORED IN DICTIONARY

Cannot use an existing hand name when defining a new
hand

« COMMAND IS NOT AN OUTPUT COMMAND

Attempt to do an output operation on a command which is
not an output command

« COMMAND IS NOT FOR THIS ROBOT



Attempt to execute a command which is not owned by the
robot module

« NOT IN POSITION

An axis did not move to the desired location, either because
the STOP key was pressed or because the XP could not
position the axis correctly

« ROBOT CANNOT SIGN ON
Robot module cannot sign into the Zymate system
« ROBOT VERSION IS NOT AVAILABLE
Robot version is not stored in the data dictionary
« HAND MUST BE ENTERED BEFORE A RACK CAN BE ACCESSED

Attempt to move to a rack before picking up a hand



ROBOT STATUS COMMAND VARIABLES

The following list defines the Robot Status Command Variables and
their values:

S:OVF.STATUS

Bit 0  Gripper Left is in OVF Open
Bit 1 Gripper Left is in OVF Closed
Bit 2  Gripper Right is in OVF Open
Bit 3 Gripper Right is in OVF Closed
Bit 4  Radial axis is in OVF In

Bit 5 Radial axis is in OVF Out

Bit 6 Elevation axis is in OVF Up
Bit 7 Elevation axis is in OVF Down

S:EOT.STATUS

Bit 0 Gripper is in EOT Open

Bit 1 Gripper is in EOT Closed

Bit 2 Azimuth axis is in EOT Left
Bit 3 Azimuth axis is in EOT Right
Bit 4  Radial axis is in EOT In

Bit § Radial axis is in EOT Out

Bit 6 Elevation axis is in EOT Up
Bit 7 Elevation axis is in EOT Down

S:VA.STATUS

Bit 0  Gripper Stalled
Bit 1 Azimuth Stalled
Bit 2 Radial Stalled
Bit 3 Elevation Stalled
Bit 4 Not used

Bit § Not used

Bit 6 Not used

Bit 7 Not used

S:BASE.STATUS
Bit 0 Azimuth axis failed to reach position

Bit 1 Elevation axis failed to reach position
Bit 2  Radial axis failed to reach position



Bit 3
Bit 4
Bit 5
Bit 6
Bit 7

Bad calibration data in ROM
Not used
Not used
Not used
Not used

S:GRIP.STATUS

Bit 0
Bit 1
Bit 2
Bit 3
Bit 4
Bit 5
Bit 6
Bit 7

Not used

Not used

Grip failed to reach position
Not used

Not used

Grip to force task active
Not used

Not used

S:COMM.STATUS

0x10 Invalid checksum

0x20 Invalid command code

0x40 Invalid byte count

0x80 Interbyte timeout
S:ROBOT.STATUS

1 Hard Abort

2 User Stop

3 Robot/Xp Communication Error

4 End Of Travel Fault

5 Overforce Fault

6 Velocity Anomoly fault

7 Base Axis fault

8 Gripper fault

9 Robot cannot sign on

10 Robot version is not available

11 Invalid command

12 Command is not for this robot

13 Memory request denied

14 Dictionary entry does not exist

15 Dictionary entry already exists

16 Illegal rack index



Robot Module Software
Fault Handling Summary

Fault Condition |Fault Detection Fault Response
STOP EZC User presses STOP key OR Robot Stop Task sends “STOP
Processing System ISR updates EZC ROBOT” command to XP Servo
Processing status monitored by | Controller.
Robot Stop Task. Robot Task updates Error
Status and terminates
command.
Robot/XP Robot Task sends a message to |Robot Task attempts to send
Communication the XP Servo Controller; XP the message until the retries
Error Servo Controller sends a one are exhausted, then updates

byte error code in response.

Error Status and terminates
command.

End of Travel,
Overforce, or

Robot Task sends a “READ
LIMIT STATUS” message to the

Robot Task updates Error
Status and terminates

Velocity Anomaly |XP Servo Controller; XP Servo |command.
Fault Controller sends three status
bytes in response.
Axis Failed to Robot Task sends a “READ Robot Task updates Error
Reach Position MOVE STATUS” message to the |Status and terminates
XP Servo Controller; XP Servo |command.
Controller sends one status
byte in response.
Invalid Command |Robot Task compares Command|Robot Task updates Error
Code to valid Command Codes. |Status and terminates
‘ command.
Command Is Not |Robot Task compares Command|Robot Task updates Error
For This Robot Module ID to it’s own Module |Status and terminates
ID command.
Illegal Rack Index|Robot Task compares the Robot Task updates Error
Command Rack Index with the |Status and terminates
number of rows multiplied by |jcommand.

the number of columns in the
rack.

010-707 11/24/¢



ROBOT MODULE
STRUCTURE CHARTS
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c-ooC

Defi
-

2740
IRCA1.CC

1331 ORCA2.CC

98 ORCA3.CC

777 ORCA2.CC

139 ORCA3.CC

228 ORCA3.CC
192 ORCA3.CC
152 ORCA3.CC
98 ORCA3.CC

206 ORCA3.CC

825 ORCA2.CC
533 ORCA3.CC
475 ORCA3.CC
434 ORCA3.CC

ORCA3.CC

ORCA3.CC
ORCA3.CC

308 ORCA3.CC
139 ORCA3.CC
228 ORCA3.CC
329 ORCA2.CC
205 ORCA2.CC
80 ORCAZ.CC
139 ORCA3.CC
228 ORCA3.CC
970 ORCA3.CC
329 ORCA2.CC
828 ORCA3.CC
750 ORCA3.CC
687 ORCA3.CC
767 ORCA3.CC
139 ORCA3.CC
228 ORCA3.CC

308 ORCA3.CC
T’ ORCA3.CC

<61 ORCA3.CC
139 ORCA3.CC
228 ORCA3.CC

red Functions, SUMMARY Graphic TREEs (of CALLER/CALLED flow Structure)

"'."Q."."""i"'t""'i"."'w RN E R AR AR AR AN A EARRORNAERS

1 INITZYMATE

2
3
4

W

m N

—INIT2ZYMATEROBOT

—RESE TMESSAGEAREAANDUART
|..TIME

I —GETCALIBRATIONDATA

L SETUPROBOTMESSAGE
{..s128

L—COMMUN I CATEWI THROBOT

OMPUTECHECKSUM

SENDMESSAGETILLGOODSTATUS

'—RESETHESSAGEAREMNDUART (33

. _SENDMESSAGE RECEIVEMESSAGE CLEARSCREEN FDISPLAY DOUBLE RELEASE

ETURNCHE CKSUMOK
. . MOW
—SETFACTORYCAL
|—MOVE ZYMATE
L CALCULATEBASEAXISCOUNTS

I~ TESTZYMATEPOSITION
..DDIV DMUL DOUBLE UNSIGN LOW

—2YMATEWALT
| —SETUPROBOTMESSAGE ( 6 )
| COMMUNICATEWITHROBOT ( 8 )

—REDOPOSI T IONCONTROL
|—SETUPROBOTMESSAGE ( 6 )
|—COMMUNICATEWITHROBOT ( 8 )
..LOW HIGH

[—-STOPANDRE INITROBOT

- —DI1SPLAYCOLLISIONMESSAGE
[..DISPLAY TYPEN SHR

—GETPOSITION
SETUPROBOTMESSAGE ( 6 )
OMMUNICATEWI THROBOT { 8 )
..DDIV DOUBLE DMUL LOW SIGNED

F—TELLPOSITION

| . .OISPLAY UNSIGN SAR FOISPLAY 1ABS
L—MOVEZYMATE { RECURSVE )

——MOVEHAND

L—CALCULATEHANDAXISCOUNTS

-—TESTHANDPOSITION
..LOW DOUBLE DDIV DMUL UNSIGN IA8S

L—ZYMATEHANDWALT
L —SETUPROBOTMESSAGE ( 6 ) m
L COMMUN ICATEWI THROBOT ( 8 ) N
L REDOPOSITIONCONTROL { 23 ) :’\

L —STOPANOREINITROBOT { RECURSVE )
..TYPEN TYPECRLF RECEIVEMESSAGETIMEDWAIT N

—DOPOS ! TIONCONTROL
| —SE TUPROBOTMESSAGE ( & )
L COMMUNICATEWITHROBOT ( 8 2

10-07-1992 14:17 Page 1



C-DOC
250

484
139
228

261

828

80
533
828

330
767

843
139
228
484
394

2336

389

970
596
409
394
484
434
970
533
329
484
L24

212

409

ORCA3.CC

ORCA3.CC
ORCA3.CC
ORCA3.CC

ORCA3.CC

ORCA3.CC
ORCAZ2.CC
ORCA3.CC
ORCA3.CC

ORCA3.CC
ORCA3.CC

ORCA3.CC
ORCA3.CC
ORCA3.CC
ORCA3.CC
ORCAZ2.CC

ORCA1.CC

ORCA1.CC

ORCA'Y.CC

ORCA1.CC

ORCA1.CC

ORCA3.CC
ORCA2.CC
ORCAZ2.CC
ORCA2.CC
ORCA3.CC
ORCA3.CC
ORCA3.CC
ORCA3.CC
ORCA2.CC
ORCA3.CC
ORCA1.CC

ORCA1.CC

ORCA2.CC
ORCAZ2.CC

ORCA2.CC

50
51

52
53
54
55
56
57

S8
59

61
62
63

65

67
69
70
7
72

74

76

78

80
81
82

85
a7
89
91
92

93

hF 3

96
97
o8

100

101

STOPMONTTOR
| . . SENDMESSAGE

..LOW HIGH
..TYPEN DISPLAY TYPECRLF RELEASE STROBEKEYPAD LAST
..TYPEN SHR TYPECRLF RECEIVEMESSAGETIMEDWAIT
—LOADDATABASE
SETUPROBOTMESSAGE { 6 )
COMMUN I CATEWITHROBOT { 8 )

—DOPOSITIONCONTROL { 47 )
..UNSIGN [ABS

[—MOVEHAND { 37 )

—GETPOSITION { 30 )

—MOVEZYMATE { 16 )

—MOVEHAND { 37 )

| ZYMATEWAIT ( 20 )

| ZYMATEHANDWAIT { 41 )

..GETRAM Si2E CREATEEXCHANGE MOVB CURRENTCS CREATETASK FREERAM LAST

|—LOADDATAWRIST
SETUPROBOTMESSAGE ( 6 )
OMMUN1CATEWITHROBOT ( 8 )
| —~LOADDATABASE ( 55 3
—FORCEUPPER

—RETURNTOEXES
| . . SENDMESSAGE

—2YMATEPROGRAMMING

L DISPLAYMAINSCREEN
| .OISPLAY KEYBOXES

DI SPLAYBASEFUNCT IONKEYS
| . .DISPLAY

L BASEFUNCTIONSCREEN
| . .DISPLAY

—TELLPOSITION { 34 2

—UPDATELASTNAME
| ..LAST DISPLAY FDISPLAY

——BASEFKEYS

FORCEUPPER ( 71 )

LOADDATABASE { S5 )

TEST2YMATEPOSITION ( 18 )

TELLPOSITION ( 34 )

VEZYMATE { 16 )

STOPANDRE INITROBOT { 27 )
..STROBECHAR INPUT DISPLAY RECEIVEMESSAGETIMEDWAIT
—LOADDATABASE { 55 )
—BASECOORD INATESCREEN

+—CLEARFUNCT IONAREA
| . .DISPLAY LAST

-—BASEFKEYS ( 84 )
—STORE COMMANDVARIABLE

$7OREANDCHECKSYMBOL
| . .MOVB STOREEXPSYMBOL DISPLAY

..DISPLAY LAST FINPUT SIZE

..DISPLAY LAST SI2E FINDB
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-.2
409
695

738

596

284

265

276

671

504
212
409

917
139
228

886

695

1459

596

262

292

300

308

1406

899

qren

e

139
228
767

ORCA1.CC
ORCA1.CC
ORCA1.CC

ORCA2.CC
ORCA2.CC

ORCA2.CC

ORCA2.CC

ORCA2.CC

ORCA2.CC

ORCA2.CC

ORCA2.CC

ORCAY.CC
ORCA1.CC
ORCA2.CC
ORCA3.CC
ORCA3.CC
ORCA3.CC

ORCA3.CC

ORCA2.CC

ORCA3.CC

ORCAZ2.CC

ORCA1.CC

ORCAZ2.CC

ORCA1.CC

ORCAZ2.CC

ORCA2.CC

ORCA2.CC

ORCA1.CC

ORCAZ2.CC

ORCAZ.CC

ORCA1.CC
ORCA1.CC
ORCA3.CC

ORCA3.CC
ORCA3.CC

102
103
104
105
106
107

108
109

110
"M

112
113

114
115

116
17

118
19
120
121
122
123

124
125

126

127
128

129

130
131

132
133

134
135

136
137

138
139

140
1461

142

143
144

145
146

147
148
149

150

151
152
153

L_CLEARFUNCY [ONAREA { 94 )

|BASESPEEDSCREEN

| CLEARFUNCTIONAREA { 94 )

| BASEFKEYS ( 84 )

| STORECOMMANDVARIABLE ( 97 )
..DISPLAY LAST FINDB SIZE

L STOREROBOTPOSITION
___UPDATELASTNAME ( 82 )

L SETHAND
|..SAR

—SETABSOLUTE
. .SAR

| SETRELATIVE
|-.SAR

STOREANDCHECKSYMBOL € 98 )
..FINPUT SIZE DISPLAY

—BASESENSESCREEN
—CLEARFUNCT IONAREA { 94 )
| —BASEFKEYS ( 84 )

|—GETBASEFORCEVALUES
| SETUPROBOTMESSAGE ( 6 )
| COMMUNICATEWITHROBOT ¢ 8 )

L TO!NTEGER
|. . SIGNED

—D1SPLAYBASEFORCES

LD 13SPLAYNUMBER
|..DISPLAY

..DISPLAY IABS UNSIGN

| STORECOMMANDVARIABLE { 97 )
..DISPLAY LAST SIZE FINDB

| MOVETOLOCATIONSCREEN
| UPDATELASTNAME ( B2 )

L VALUEENTERED
—COMPUTEABSOLUTE
|..SAL

- COMPUTERELAT I VE
|..SAL

|-—COMPUTEHAND
|..SAL

L [NPUYANDMOVE TORACK INDEX

|0 I SPLAYCURRENTHAND
| . .DISPLAY FDISPLAY

+—-MOVE TORACK INDEX
|..FIX TYPEN TYPECRLF DISP

. .DISPLAY FINPUT

| RANGE CHECKVALUE

| GETSCALEDDATA
|..FIX

L SETUPROBOTMESSAGE ( 6 )
OMMUNICATEWITHROBOT ¢ 8 2
ZYMATEHANDWALT { 41 )

| . . CURSORON DISPLAY GETCHAR CURSOROFF TYPEN TYPECHAR CURRUBOUT

LAY SIGNED FLOAT SORT ATAN COS
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211 |..DISPLAY LAST FINDB SIZE
ORCA1.CC 212 —DELE TECOMMANDSCREEN
ORCA1.CC 213 LEARFUNCTIONAREA ( 94 )
214 ..DISPLAY FINPUT LOOKUPEXPSYMBOL DELETEEXPSYMBOL
959 ORCA1.CC 215 |—CALIBRATIONSCREEN
212 ORCAY.CC 216 | —CLEARFUNCTIONAREA ( 94 )
394 ORCA2.CC 217 —FORCEUPPER ( 71 )
767 ORCA1.CC 218 —DOCAL
262 ORCA1.CC 219 VALUEENTERED ( 134 )
220 . STROBECHAR ASCIITOREAL FIX UNSIGN DOUBLE LOW DDIV DMUL SIGNED DISPLAY
835 ORCA1.CC 2 —DOBASEZEROS
394 ORCA2.CC 222 FORCEUPPER ( 71)
533 ORCA3.CC 223 OVEZYMATE ( 16 )
224 . .STROBECHAR INPUT RECEIVEMESSAGETIMEDWAILT
139 ORCA3.CC 225 | —SETUPROBOTMESSAGE ( 6 )
228 ORCA3.cCC 226 | COMMUN | CATEWITHROBOT ( 8 2
825 ORCA2.CC 227 L SETFACTORYCAL ( 15 )
814 ORCA2.CC 228 L —SAVECALIBRATIONDATA
139 ORCA3.CC 229 SETUPROBOTMESSAGE { 6 )
228 ORCA3.CC 230 OMMUNICATEWITHROBOT ( 8 )
231 . .MOVW
533 ORCA3.CC 232 |-—MOVE2YMATE 16 )
970 ORCA3.CC 233 F—TELLPCSITION ( 34 )
234 ..OISPLAY STROBECHAR LAST FDISPLAY
1857 ORCA1.CC 235 | RESTOREPCSITION { 168 }
2054 ORCA1.CC 236 +—ZYMATE HAKDPROGRAMMING
ORCA1.CC 237 —CLEARKEYBOXES
238 |..DISPLAY LAST
375 ORCA1.CC 239 D 1SPLAYHANDFUNCT IONKEYS
240 | | ..DISPLAY
212 ORCA1.CC 261 t—CLEARFUNCTIONAREA 94 )
408 ORCAt.CC 262 —HAND FUNCT IONSCREEN
263 |..DISPLAY
970 ORCA3.CC 24 —TELLPOSITION { 34 )
510 ORCA2.CC 265 —HANDFKEYS
394 ORCA2.CC 26 FORCEUPPER ( 71 )
843 ORCA3.CC a7 LOADDATAMRIST { 67 )
687 ORCA3.CC 248 TESTHANDPOSITION ( 39 )
970 ORCA3.CC 249 TELLPOSITION { 34 )
828 ORCA3.CC 250 OVEHAND { 37 )
329 ORCA2.CC 251 STOPANDREINITROBOT { 27 }
252 ..STROBECHAR INPUT DISPLAY RECEIVEMESSAGETIMEDWAIT
843 ORCA3.CC 253 —LOADOATAWRIST { 67 )
1154 ORCA1.CC 254 —HANDCOORD INATESCREEN
212 ORCA1.CC 255 | CLEARFUNCTIONAREA { 94 )
510 ORCA2.CC 256 —HANDFKEYS ( 245 )
695 ORCA2.CC 57 -—STORECOMMANDVARIABLE ( 97 2
258 ..DISPLAY LAST SIZE FINDB
1192 ORCAY.CC 259 —HANDSPEEDSCREEN
212 ORCAl.CC 260 L CLEARFUNCT IONAREA { 94 )
510 ORCA2.CC 261 F—HANDFKEYS { 245 )
695 ORCA2.CC 262 | —STORECOMMANDVARIABLE { 97 )
263 ..DISPLAY LAST SIZE FINDB
.+ ORCA1.CC 264 —HANDSENSESCREEN
212 ORCA1.CC 265 | CLEARFUNCTIONAREA ( 94 )
510 ORCA2.CC 266 L—HANDFKEYS { 245 )
931 ORCA3.CC 267 —GE TWR1STFORCEVALUES
139 ORCA3.CC 268 }--SETUPROBOTMESSAGE { 6 2
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1075
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1275
212
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738
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202
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292
300
308

1279
899

2322
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amn

o
250
767
931
140

ORCA3.CC
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ORCA3.CC

ORCA2.CC
ORCA3.CC

ORCAZ2.CC

ORCA1.CC
ORCA1.CC

ORCAZ.CC
ORCA2.CC

ORCA1.CC
ORCA1.CC
ORCA2.CC
ORCA1.CC
ORCA2.CC
ORCA2.CC

ORCA2.CC
ORCA1.CC
ORCA1.CC
ORCAt.CC
ORCA1.CC

ORCA1.CC
ORCA1.CC
ORCAZ.CC
ORCA1.CC

ORCA1.CC
ORCAZ2.CC
ORCA3.CC

ORCA3.CC
ORCA3.CC
ORCA2.CC
ORCAZ2.CC
ORCA3.CC
ORCA3.CC

ORCA2.CC

ORCA1.CC
ORCA2.CC

ORCA2.CC
ORCAZ2.CC
ORCA2.CC

ORCA2.CC
ORCA2.CC

ORCA1.CC

ORCA1.CC
ORCA3.CC
ORCA3.CC
ORCA3.CC
ORCAZ.CC
ORCA3.CC
ORCA3.CC
ORCA3.CC
ORCA1.CC

269
270

en

2n
a3
274

275
276

rigs
278

279
280

281
282
283
284
285
286
287

288
289
290
291
292

293
294
295
296

297
298

300

30
302
303
304
305
306
307

308
309

310
31
312

313
314
315

316
7
318

319

320
321
322
323
324
325
326
327
328
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—COMMUNTCATEW]I THROBOT ( 8 )
—TOINTEGER { 124 )

—OIVRND
L—D ISPLAYCURRENTGR I PFORCE

—DISPLAYNUMBER ( 127 )
..DISPLAY UNSIGN I1ABS

| STORECOMMANDVARIABLE { 97 2
..DISPLAY LAST FINDB SIZE

—HANDOEF INITIONSCREEN
| CLEARFUNCTIONAREA { 94 )

- MOVEHANDT ILLACKNOWLEDGE
f—HANDFKEYS { 245 )

|—CLEARKEYBOXES { 237 )

L DI1SPLAYBASEFUNCTIONKEYS ( 77 )

| MOVEZYMATETILLACKNOWLEDGE { 189 )

| 01SPLAYHANDFUNCTIONKEYS { 239 )

| GETDICTIONARYHANDOFFSETS ( 159 )

| —DISPLAYCURRENTHAND { 143 )

..LOW HIGK LOOKUPEXPSYMBOL DISPLAY MOVB SAL FINPUT LAST FLOAT COS FIX SIN SIZE STOREEXPSYMBOL

CHANGEEXPSYMBOL

—STOREROBOTPOSITION { 108 )

| —MOVE TOLOCATIONSCREEN { 132 )

| —MOVE TOCOORD INATESSCREEN { 165 )
|—CHANGELOCATIONSCREEN { 176 )
—DELETECOMMANDSCREEN { 212 )

| —WRISTCALIBRATIONSCREEN

| CLEARFUNCTIONAREA ( 94 )
|—FORCEUPPER ( 71 )
—DOCAL ( 218 )

—DOWR 1 STZEROS
FORCEUPPER ( 71 )
MOVEHAND ( 37 )
..STROBECHAR INPUT RECE!IVEMESSAGETIMEDMWALT

—SETUPROBOTMESSAGE ( 6 2

| COMMUNICATEWITHROBOT { 8 )
|—SETFACTORYCAL ( 15 2

| SAVECALIBRATIONDATA ( 228 }
—MOVERAND ( 37 )

—TELLPOSITION ( 34 )

..DISPLAY STROBECHAR LAST FDISPLAY

—FORCEUPPER ( 71 )
..DISPLAY LAST SIZE FINDB TYPEN STROBECHAR RECEIVEMESSAGET IMEDWALT

L —CLEARKEYBOXES { 237 }
——FORCEUPPER ( 71 )
..CLEARSCREEN LAST SIZE FINDB DISPLAY TYPEN STROBECHAR RECEIVEMESSAGETIMEDWAIT

—COMPUTEABSOLUTE ( 136 )
| —COMPUTERELATIVE { 138 )
| —COMPUTEHAND { 140 >

—COMPUTERACK L OCATION

TORACKINDEX { 145 )
..GETRAM MOVB LOOKUPEXPSYMBOL UNSIGN FIX TYPES TYPEN TYPECRLF FREERAM
-—TESTNEWFORPENDING

F—RANGECHECKPOSITION
-—DIVRND ( 271 )
—SETUPROBOTMESSAGE ( 6 )

| COMMUNICATEWITHROBOT ( 8 )
L —GETPOSITION { 30 )

L —STOPMONITOR ( 50 )

| —2ZYMATEHANDWAIT ( 41 )
|—GETWRISTFORCEVALUES { 267 )

T—VIBRATWUNITS { 154 )
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2285 ORCA1.CC

ORCA1.CC
-»J ORCA3.CC
484 ORCA3.CC

176 ORCAt.CC
767 ORCA3.CC
843 ORCA3.CC

330 ORCA3.CC
917 ORCA3.CC
891 ORCA2.CC
533 ORCA3.CC
828 ORCA3.CC

1405 ORCA2.CC

329
330

33
332
333

334
335
336

337
338
339
340
341
342

343
344

| —RANGECHECKEDSPEEDIN
| ..FLOAT SIGNED FIX UNSIGN

—LOADDATABASEWALT
ZYMATEWALT ( 20 )
LOADDATABASE ( 55 2

|—LOADDATAWRISTWAIT
ZYMATEHANDWAIT { 41 )
LOADDATAWRIST ( 67 )

—2YMATEWAIT { 20 )

L GETBASEFORCEVALUES ( 121 )

| GETDICTIONARYHANDOFFSETS ( 159 )
—MOVEZYMATE { 16 )

—MOVEHAND ( 37 )

LOOKUPEXPSYM30L SAL

STOPPROGRAM

|..GETRAM SIZE ECETVEMESSAGE RECEIVEMESSAGETIMEDWAIT SENDMESSAGE

_.GETRAM SIZE LOW HIGH CREATEEXCHANGE MOVB STOREEXPSYMBOL TYPEN
RECE]VEMESSAGE SHR XLAT CLEARSCREEN STROBECHAR FIX FLOAT RECEIVEMESSAGETIMEDWAIT SIGNED
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SUMMARY Graphic TREEs Function-versus-line index

[ 1

a4
118
103
17
38
215
176
94
237
198
8
136
9
140
316
138
212
126
77
28
272
143
239
e
127
an
21
218
4“7
297
n

2

J
149
170
267
254
277
245
242
264
259
1

2
142
55
n
67
334
196
37
279
165
132
145
16
189
205
182
329
320
148
23
3

¢

228
10
112
15
110

ANARNRANRARE AR DR AR AN A SN NN NN RN AT R AR AR NER

BASECOORD INATESCREEN
BASEFKEYS
BASEFUNCTIONSCREEN
BASESENSESCREEN
BASESPEEDSCREEN
CALCULATEBASEAXISCOUNTS
CALCULATEHAKDAXI1SCOUNTS
CALIBRATIONSCREEN
CHANGELOCAT IONSCREEN
CLEARFUNCT IONAREA
CLEARKEYBOXES
CLEARNAMEAREA
COMMUN1CATEW] THROBOT
COMPUTEABSOLUTE
COMPUTECHECKSUM
COMPUTEHAND
COMPUTERACKLOCATION
COMPUTERELATIVE
DELETECOMMANDSCREEN
DISPLAYBASEFORCES
DISPLAYBASEFUNCTIONKEYS
DISPLAYCOLLISIONMESSAGE
DISPLAYCURRENTGRIPFORCE
D1SPLAYCURRENTHAND
DISPLAYHANDFUNCTIONKEYS
DISPLAYMAINSCREEN
DISPLAYNUMBER

DIVRND

DOBASEZEROS

DOCAL

DOPOS I TIONCONTROL
DOWRISTZEROS

FORCEUPPER
GETBASEFORCEVALUES
GETCALIBRATIONDATA
GETDICTIONARYHANDOFFSETS
GETPOSITION
GETSCALEDOATA
GETSCALEDRN1
GETWRISTFORCEVALUES
HANDCOORD INATESCREEN
HANDDEF IN1TJONSCREEN
HANDFKEYS

HANDFUNCT IONSCREEN
HANDSENSESCREEN
HANOSPEEDSCREEN
INITZYMATE
IN1TZYMATEROBOT
INPUTANDMOVETORACK INDEX
LOADDATABASE
LOADDATABASEWAIT
LOADDATAWRIST
LOADDATAWRISTWAIT
MONUMENTSCREEN

MOVEHAND

MOVEHAND T 1LLACKNOWLEDGE
MOVE TOCOORD I NATESSCREEN
MOVE TOLOCAT IONSCREEN
MOVE TORACKINDEX
MOVEZYMATE
MOVEZYMATETILLACKNOWLEDGE
PROGRAMM | NGCOMMANDSCREEN
RACKSETUPSCREEN
RANGECHECKEDSPEEDIN
RANGECHECKPOSITION
RANGECHECKVALUE
REDOPOS I TIONCONTROL
RESETMESSAGEAREAANDUART
RESTOREPOSITION
RETURNCHE CKSUMOK
RETURNTOEXEC

SAVECAL IBRATIONDATA
SENDMESSAGETILLGOODSTATUS
SETABSOLUTE
SETFACTORYCAL

SETHAND

10-07-1992 14:17 Page 8
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114

SETRELATIVE
SETUPROBOTMESSAGE
STOPANDRE IN1TROBOT
STOPMONITOR

, STOPPROGRAM

98
97
208
108

39
319
18
124
82
134
54
293
236
41
76
20

STOREANDCHECKSYMBOL
STORECOMMANDVAR1ABLE
STORE IMMED | ATECOMMAND
STOREROBOTPOSITION
TELLPOSITION
TESTHANDPOSITION
TESTNEWFORPENDING
TESTZYMATEPOSITION
TOINTEGER
UPDATELASTNAME
VALUEENTERED
VIBRATORUNITS
WRISTCALIBRATIONSCREEN
ZYMATEHANDPROGRAMMING
ZYMATEHANDWALT
ZYMATEPROGRAMMING
ZYMATEWAIT
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Function vs File Table-of-Contents

L 4] ""'.'."".Q.tt't"t."t".
ion Page Line FileName

BASECOORD INATESCREEN 8 424 ORCAt.CC C:..\SRC\
BASEFKEYS 47 409 ORCA2.CC C:..\SRC\
BASEFUNCT IONSCREEN 7 389 ORCAY.CC C:..\SRC\
BASESENSESCREEN 9 S04 ORCA1.CC C:..\SRC\
BASESPEEDSCREEN 8 462 ORCA1.CC C:..\SRC\
CALCULATEBASEAXISCOUNTS 68 475 ORCA3Z.CC C:..\SRC\
CALCULATEHANDAXISCOUNTS 71 750 ORCA3.CC C:..\SRC\
CALIBRATIONSCREEN 15 959 ORCA1.CC C:..\SRC\
CHANGELOCAT IONSCREEN 28 1960 ORCA1.CC C:..\SRC\
CLEARFUNCT IONAREA 5 212 ORCA1.CC C:..\SRC\
CLEARKEYBOXES 5 202 ORCA%.CC C:..\SRC\
CLEARNAMEAREA 5 225 ORCA1l.CC C:..\SRC\
COMMUN I CATEWI THROBOT 64 228 ORCA3.CC C:..\SRC\
COMPUTEABSOLUTE 45 292 ORCA2.CC C:..\SRC\
COMPUTECHECKSUM 64 192 ORCA3.CC C:..\SRC\
COMPUTEHAND 46 308 ORCA2.CC C:..\SRC\
COMPUTERACKLOCAT 10N 58 1279 ORCA2.CC C:..\SRC\
COMPUTERELATIVE 46 300 ORCA2.CC C:..\SRC\
DELETECOMMANDSCREEN 28 2013 ORCA1.CC C:..\SRC\
DISPLAYBASEFORCES 50 632 ORCA2.CC C:..\SRC\
DISPLAYBASEFUNCT IONKEYS 7 360 ORCA1.CC C:..\SRC\
DISPLAYCOLL I'STONMESSAGE 44 205 ORCAZ2.CC C:..\SRC\
DISPLAYCURRENTGRIPFORCE S0 615 ORCA2.CC C:..\SRC\
DISPLAYCURRENTHAND 53 881 ORCA2.CC C:..\SRC\
DISPLAYHANDFUNCTIONKEYS 7 375 ORCAiY.CC C:..\SRC\
DISPLAYMAINSCREEN 6 334 ORCAl.CC C:..\SRC\
DISPLAYNUMBER 76 1075 ORCA3.CC C:..\SRC\
DIVRND 62 69 ORCA3.CC C:..\SRC\
DOBASEZEROS 13 835 ORCA1.CC C:..\SRC\
DOCAL 12 767 ORCA1.CC C:..\SRC\
D’ 'TIONCONTROL 65 261 ORCA3.CC C:..\SRC\
D. 3TZEROS 14 902 ORCA1.CC C:..\SRC\
UPPER 47 394 ORCAZ.CC C:..\SRC\
L  ASEFORCEVALUES 74 917 ORCA3.CC C:..\SRC\
GETCALIBRATIONDATA S2 777 ORCAZ2.CC C:..\SRC\
GETDICTIONARYNANDOFFSETS $3 851 ORCA2.CC C:..\SRC\
GETPOSITION 43 80 ORCA2.CC C:..\SRC\
GETSCALEDDATA 21 1433 ORCAY.CC C:..\SRC\
GETSCALEDRN1 27 1870 ORCA1Y.CC C:..\SRC\
GETWRISTFORCEVALUES 74 931 ORCA3.CC C:..\SRC\
HANDCOORD INATESCREEN 17 1154 ORCA1.CC C:..\SRC\
HANDDEF INITIONSCREEN 19 1275 ORCA1.CC C:..\SRC\
HANDFKEYS 48 510 ORCA2.CC C:..\SRC\
HANDFUNCTIONSCREEN 7 408 ORCAY.CC C:..\SRC\
HANDSENSESCREEN 18 1234 ORCA1.CC C:..\SRC\
HANDSPEEDSCREEN 18 1192 ORCA1.CC C:..\SRC\
INITZYMATE 33 2346 ORCAY.CC C:..\SRC\
INITZYMATEROBOT 59 1331 ORCA2.CC C:..\SRC\
INPUTANOMOVE TORACK INDEX 21 1406 ORCA1.CC C:..\SRC\
LOADDATABASE 68 48B4 ORCA3Z.CC C:..\SRC\
LOADDATABASEWAIT 4 161 ORCA1.CC C:..\SRC\
LOADDATAWRIST 73 843 ORCA3.CC C:..\SRC\
LOADDATAWRISTWALIT 4 176 ORCA1.CC C:..\SRC\
MONUMENTSCREEN 9 S47 ORCAl.CC C:..\SRC\
MOVE HAND 72 828 ORCA3.CC C:..\SRC\
MOVEHANDT I LLACKNOMLEDGE 53 870 ORCA2.CC C:..\SRC\
MOVE TOCOORD INATESSCREEN 27 1892 ORCAt.CC C:..\SRC\
MOVETOLOCATIONSCREEN 21 1459 ORCA1.CC C:..\SRC\
MOVETORACK INDEX §3 899 ORCA2.CC C:..\SRC\
MOVEZYMATE 68 533 ORCA3.CC C:..\SRC\
MOVEZYMATETILLACKNOWLEDGE 53 857 ORCA2.CC C:..\SRC\
PROGRAMM I NGCOMMAND SCREEN 12 721 ORCAl.CC C:..\SRC\
RACKSETUPSCREEN 5S4 991 ORCA2.CC C:..\SRC\
RANGECHECKEDSPEEDIN 32 2285 ORCA1.CC C:..\SRC\
RANGECHECKPOSITION 32 2305 ORCAtl.CC C:..\SRC\
RAV~"CHECKVALUE 21 1440 ORCAY.CC Ct..\SRC\
SITIONCONTROL 65 308 ORCA3.CC C:..\SRC\
. AESSAGEAREAANOUART 63 98 ORCA3.CC C:..\SRC\
RESTOREPOSITION 26 1857 ORCA1.CC C:..\SRC\
RE TURNCHECKSUMOK 646 206 ORCA3.CC C:..\SRC\
RETURNTOEXEC 33 2336 ORCAl.CC C:..\SRC\

SAVECALIBRATIONDATA 52 814 ORCA2.CC C:..\SRC\



€-00C

SENDMESSAGETILLGOCDSTATUS
ST “OLUTE

s -TORYCAL

¢ 0

St...<LATIVE
SETUPROBOTMESSAGE
STOPANDRE I N{ TROBOT
STOPMONITOR
STOPPROGRAM
STOREANDCHECKSYMBOL
STORECOMMANDVARIABLE
STORE IMMED [ ATECOMMAND
STOREROBOTPOSITION
TELLPOSITION
TESTHANDPOSITION
TESTNEWFORPENDING
TESTZYMATEPOSITION
TOINTEGER
UPDATELASTNANME
VALUEENTERED
VIBRATORUNITS
WRISTCAL IBRATIONSCREEN
ZYMATEHANDPROGRAMMING
ZYMATEHANDWAILT
ZYMATEPROGRAMMING
ZYMATEWAIT

66

152
265
825
284
276
139
329
250
1405
671
695
7w

970
2322
434

596
262
140
1064
2054
767
2147
330

ORCA3.CC
ORCA2.CC
ORCA2.CC
ORCA2.CC
ORCAZ2.CC
ORCA3.CC
ORCAZ2.CC
ORCA3.CC
ORCAZ.CC
ORCAZ.CC
ORCA2.CC
ORCAZ.CC
ORCAZ.CC
ORCA3.CC
ORCA3.CC
ORCAt.CC
ORCA3.CC
ORCA3.CC
ORCAZ2.CC
ORCA1.CC
ORCA1.CC
ORCA1.CC
ORCA1.CC
ORCA3.CC
ORCA1.CC
ORCA3.CC

C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
C:..\SRC\
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843
881

891

533
az28
970

1892
596
262

1857
970

1870

533
828
970

1960
596
265

991
212
596
881
394
89
484

857
409
484

899
970
533

547
212

225

596
394
857
265

n?
671

ORCA1.CC

ORCA3.CC
ORCA3.CC
ORCA2.CC

ORCA2.CC

ORCA3.CC
ORCA3.CC
ORCA3.CC

ORCA1.CC
ORCAZ2.CC
ORCA1.CC

ORCA1.CC
ORCA3.CC

ORCA1.CC

ORCA3.CC
ORCA3.CC
ORCA3.CC

ORCA1.CC
ORCA2.CC
ORCAZ2.CC
ORCAZ.CC
ORCAZ.CC

ORCAZ2.CC
ORCA1.CC
ORCA2.CC
ORCA2.CC
ORCAZ2.CC
ORCA2.CC
ORCA3.CC

ORCA2.CC
ORCA2.CC
ORCA3.CC

ORCAZ.CC
ORCA3.CC
ORCA3.CC

ORCA1.CC
ORCA1.CC

ORCA1.CC

ORCA2.CC
ORCAZ2.CC
ORCA2.CC
ORCAZ2.CC

ORCA1.CC
ORCA1.CC
ORCA2.CC

ORCA2.CC
ORCAZ2.CC

154
155

156
157
158

159
160

161
162
163
164

165
166
167

168
169

170
n

172

174
175

176
177
178
179
180
181

182
183
184
185
186
187
188

189
190
191

192
193
194
195

196
197

198
199

200
201
202
203
204

205
206
207

208
209
210
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L VIBRATORUNITS
.. 1ABS

—LOADDATABASE ( 55 )
- LOADDATAWRIST ( 67 )
L DISPLAYCURRENTHAND { 143 )

L GETO1CTIONARYHANDOF FSETS
| ..SAL

—MOVEZYMATE ( 16 )

—MOVEHAND ( 37 )

L—TELLPOSITION ( 34 )

..LAST DISPLAY FINPUT MOVB FINDSYMBOL ASCIITOREAL FIX FLOAT UNSIGN LOOKUPEXPSYMBOL SAL

REALTOASCIT NUMOUT FDISPLAY

|—MOVETOCOCRD INATESSCREEN
| —UPDATELASTNAME { 82 )
—VALUEENTERED ( 134 )

L RESTOREPOSITION
j—TELLPOSITION ( 34 >

—GETSCALEDRN
]. .ASCIITOREAL FLOAT FIX

—MOVEZYMATE { 16 )
—MOVEHAND ( 37 )
F—TELLPOSITION { 34 )
..DISPLAY

|—CHANGELOCATIONSCREEN

| —UPDATELASTNAME ( 82 )

l.—SETABSOLUTE ( 112 )

—SETRELATIVE ( 114 2

—SETHAKD ( 110 }

..FINPUT LOOKUPEXPSYMBOL DISPLAY CHANGEEXPSYMBOL TYPEN

—RACKSETUPSCREEN

| —CLEARFUNCTIONAREA { 94 )
—UPDATELASTNAME { 82 )

D ISPLAYCURRENTHAND ( 143 )
—FORCEUPPER ( 71 )
—GETDICTIONARYHANDOFFSETS ( 159 )
| —LOADDATABASE ( 55 )

| —MOVEZYMATET ILLACKNOWLEDGE
ASEFKEYS ( 84 )
LOADDATABASE ( S5 )

| MOVETORACKINDEX ( 145 )

L —TELLPOSITION ( 34 )

| MOVEZYMATE ( 16 )

. .GETRAM DISPLAY FINPUT LOOKUPEXPSYMBOL GETCHAR LAST MOVB FDISPLAY FLOAT SQRT ATAN COS SIN SIGNED
SI2E STOREEXPSYMBOL CHANGEEXPSYMBOL FREERAM

-—MONUMENTSCREEN
|—CLEARFUNCTIONAREA { 94 )

|—CLEARNAMEAREA
|..DISPLAY LAST

- —UPDATELASTNAME { 82 )

—FORCEUPPER ( 71 )

| —MOVEZYMATETILLACKNOWLEDGE ( 189 )

—SETABSOLUTE ( 112 )

..LAST DISPLAY LOW HIGH LOOKUPEXPSYMBOL FINDSYMBOL DELETEEXPSYMBOL FOISPLAY GETCHAR TYPECHAR
FINPUT SIZE STOREEXPSYMBOL CHANGEEXPSYMBOL MOVB

[—PROGRAMM | NGCOMMANDSCREEN
|.—CLEARFUNCTIONAREA ( 96 )
—BASEFKEYS ( 84 )

—STORE 1MMED I ATECOMMAND
STOREANDCHECKSYMBOL { 98 }
..DISPLAY LAST FINPUT SIZE
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function COMMENT-BLOCK (of USERs/CALLS and LOCALsS/GLOBALs)

[ 1 1¢ Q-.."t.'t."....t..t.t.'...""'t.t".'t'.""""t'

© (il l)

Okran:

GLOBL:

: VIBRATORUNITS

: MOVETOLOCATIONSCREEN
: 1ABS

: VIBRATORSPEED

: LOADDATABASEWAIT
: INITZYMATE
: ZYMATEWAIT
: AXISTACCEL

: LOADDATAWRISTWAIT
: INITZYMATE

: CLEARKEYBOXES
: HANDDEFINITIONSCREEN
: DISPLAY

BYTEDATA
COMMANDMSG
HANDGEOMETRY
MODULE
NORMALWAILT
RACKCOMMAKDENTRY
RETURNDATA
TIMER2

VAR | ABLECOMMAND
WORKINGRAMS 1 ZE

. . COMMAND

. .EXCHANGE 1D

. .LENGTH

« JMESSAGETAIL

. .RESPONSEID
..TYPE

AH

AX1SERROR
BASEAXIS2POS

BH

CAL

coL
COMMANDMSGPTR
COMMANDTYPE
CURRENTHANDREACHOFFSET
EXPSYMBOLTABLEENTRY
GRIPTOFORCEACTIVE
HEIGHTCOUNTS

J

MESSAGEPTR
MONUMENTHE I GHT
NEWRACK

PARMPTR
RACKCOMMANDENTRYPTR
RAMPTR

RNO

RN3
ROBOTCOMMANDCOODE
SPACES
SYRINGECOUNTS
VARIABLEDATAPTR
WRISTAXIS1POS
WRISTCOUNTS

AX1S2ACCEL
AXIS3ACCEL

ZYMATEHANOWAIT
AXISTACCEL
AX1S2SPEED

CLEARFUNCT IONAREA

: BASECOORDINATESCREEN

MONUMENT SCREEN
RACKSETUPSCREEN
HANDSPEEDSCREEN

START: 1 ORCA1.CC
COMMAND
COMMANDVARIABLE
1MMED [ ATECOMMAND
MODULEDATA

PARM

RACKINDEX

TIMERO

TIMERCMD
VARIABLEDATA
2YMATEPLACE

. .COMMANDCODE

. .EXCHANGEL INK

.. LINK

. .MOOULEID

. . TASKHEAD

A

ANGLECOUNTS
AX1SFORCE
BASEAX1S3POS

BL INKSCLEARED
CALWARNING
COMMANDCODE
COMMANDPTR
CURRENTHANDHE IGHTOFFSET
DUMMYCODE

FKEY

H
HEIGHTMESSAGE
LASTPOSITIONTYPE
MODULEWAIT
MONUMENTREACH
NUMBER
POSITIONTYPE
RACKCOMMANDPTR
REACHCOUNTS
RN1

RN4
ROBOTSTATUS
SPEEDMUL
TIMEQUT
WAITFORRETURN
WRISTAX1S2POS
WR1STMESSAGE

START: 140 ORCA1.CC
INITZYMATE

START: 160 ORCA1.CC

LOADDATABASE
AXIS1OFFSET
AX1S20FFSET
AXIS3OFFSET

START: 175 ORCA1.CC

LOADDATAWRIST
AX1S1SPEED
AX1S3ACCEL

START: 189 ORCA1.CC
2YMATEHANDPROGRAMMING
LAST

SPACES

START: 210 ORCA1.CC
BASESPEEDSCREEN
PROGRAMM]NGCOMMANDSCREEN
WRISTCAL IBRATIONSCREEN
HANDSENSESCREEN

COMMANOENTRY
HAND COMMAND
MAXTRIES
MOVEWAIT
RACKCOMMAND
REALDATA
TIMERY
UARTOFFSET
WORDDATA

. .DESTINATIONID
. .HOMEID

. .MESSAGEHEAD
..PTR

.. TASKTAIL
ACCESSPTR
ANGLEME SSAGE
BASEAX1S1POS
BASEFORCEACTIVE
BUFFER

CHECKSUM
COMMANDEXCHANGE
COMMANDTABLE
CURRENTHANDLATERALOFFSET
ENTRYNOT FOUNDME SSAGE
GRIPCOUNTS
HANDGEOMETRYPTR
INITERRORME SSAGE
MAINMESSAGE
MONUMENTANGLE
MOVEMENTCOMMAND
OQUTPUTVOL TAGE
PRESSRETMESSAGE
RACKINDEXPTR
REACHMESSAGE
RN2

RNS

ROW
STOPKEYPRESSED
TRIES
WIDENUMFORMAT
WRISTAXIS3POS
ZPCASE

AXIS1SPEED
AX1S2SPEED
AX1S3SPEED

AX1S2ACCEL
AX1S3SPEED

BASESENSESCREEN
CALIBRATIONSCREEN
HANDCOORD INATESCREEN
HANODEFINITIONSCREEN
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FUNCT:
USERS:
CALLS:

GLOBL:

DISPLAYBASEFUNCTIONKEYS

FUNCT:
USERS:

: MONUMENTSCREEN

DELETECOMMANDSCREEN

- DISPLAY

DISPLAY

: SPACES

VALUEENTERED
DOCAL
CURSORON
CURSOROFF
CURRUBOUT
BUFFER

: BUFFERWIDTH
: DISPLAYMAINSCREEN
: ZYMATEPROGRAMMING

DISPLAY

HANDDEF INITIONSCREEN

: DISPLAY
: DISPLAYHANDFUNCTIONKEYS
: HANDDEFINITIONSCREEN
1 DISPLAY

: BASEFUNCTIONSCREEN
: ZYMATEPROGRAMMING
: DISPLAY

HANDFUNCT IONSCREEN

 ZYMATEHANDPROGRAMMING
. DISPLAY

BASECOORDINATESCREEN
2YMATEPROGRAMMING

: CLEARFUNCTIONAREA

BASEFKEYS
STORECOMMANDVARIABLE

s CHAR
: ZPKEYS
: BASESPEEDSCREEN
: ZYMATEPROGRAMMING
: CLEARFUNCT IONAREA

BASEFKEYS
STORECOMMANDVARIABLE

: CHAR
: ZPKEYS
: BASESENSESCREEN
: ZYMATEPROGRAMMING
: CLEARFUNCTIONAREA

BASEFKEYS
GETBASEFORCEVALUES

: CHAR

ZPKEYS

ZYMATEPROGRAMMING

: CLEARFUNCTIONAREA

LAST

HIGH
DELETEEXPSYMBOL
GETCHAR

FINPUT
CHANGEEXPSYMBOL
COMMAND

. ABBREV

COMMANDPTR
G
MYMOOULEID
NAMELENGTH
SPACES

2YMATEHANDPROGRAMMING

: CLEARNAMEAREA
1 MONUMENTSCREEN

START: 223 ORCAY.CC

START: 260 ORCA1.CC
MOVETOLOCAT IONSCREEN
DISPLAY

TYPEN

CHAR

START: 332 ORCA1.CC

KEYBOXES
MA I NME SSAGE

START: 358 ORCAl.CC
2YMATEPROGRAMMING

START: 373 ORCA1.CC
ZYMATEHANDPROGRAMMING

START: 387 ORCA1.CC

START: 422 ORCA1.CC

DISPLAY
SIZ2E

START: 460 ORCA1.CC

DISPLAY
fINDB

IPCASE

START: 502 ORCA1.CC

DISPLAY

SIZE
DISPLAYBASEFORCES
ZPCASE

START: 545 ORCAY.CC

CLEARNAMEAREA
DISPLAY
LOOKUPEXPSYMBOL
FDISPLAY
TYPECHAR

43

MOVE
COMMANDENTRY
CHAR
DUMMYPTR
LENGTH

NAME

RAMPTR

TYPE

ZYMATEPROGRAMMING

MOVETOCOORD INATESSCREEN
GETCHAR
TYPECHAR

LAST
FINDB
STORECOMMANDVARIABLE

UPDATELASTNAME

LOW

FINDSYMBOL

FORCEUPPER

MOVEZYMATET ILLACKNOWLEDGE
STOREEXPSYMBOL
SETABSOLUTE

COMMANDCODE
FORMAT
MODULEID
NAMEFORMAT
RESPONSE
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............................................................

F : PROGRAMMINGCOMMANDSCREEN
L : 2YMATEPROGRAMMING
CALLS: CLEARFUNCTIONAREA
BASEFKEYS
STORE ] MMED 1 ATECOMMAND
GLOBL: CHAR
LOCAL: ZPKEYS

FUNCT: DOCAL
USERS: CALIBRATIONSCREEN
CALLS: STROBECHAR
FIX
LOW
SIGNED
GLOBL: BUFFER
CALWARNING
PEND INGVALUE
PARAM: AXISCALFACTORPTR
coL
LOCAL: TEMPCALFACTOR

FUNCT: DOBASEZEROS

USERS: CALIBRATIONSCREEN

CALLS: STROBECHAR
MOVEZYMATE

GLOBL: CAL
CALFACTOR.REACHZERO

FUNCT: DOWRISTZEROS
USERS: WRISTCALIBRATIONSCREEN
CALLS: STROBECHAR
MOVE HAND
G - CAL
CALFACTOR.WRISTZERO

FUNCT: CALIBRATIONSCREEN

USERS: ZYMATEPROGRAMMING

CALLS: CLEARFUNCTIONAREA
FORCEUPPER
DOBASEZEROS
COMMUN 1 CATEWI THROBOT
MOVEZYMATE

GLOBL: ACCESSPIR
CALFACTOR.ANGLE
CALFACTOR .HEIGHTZERO
CHAR
PEND INGHE1GHT
SPACES

FUNCT: WRISTCALIBRATIONSCREEN
USERS: ZYMATEHANDPROGRAMMING
CALLS: CLEARFUNCTIONAREA
STROBECHAR
DOWRISTZEROS
COMMUN [ CATEW] THROBOT
MOVEHAND
GLOBL: ACCESSPTR
CALFACTOR.GRIP
CALFACTOR.SYRINGEZERO
CHAR
PENDINGSYRINGE
SPACES
WORDDATA

FUNCT: HANDCOORDINATESCREEN

US®  : ZYMATEHANDPROGRAMMING

r CLEARFUNCT IONAREA
HANDFKEYS
STORECOMMANDVARIABLE

GLOBL: CHAR

LOCAL: ZPKEYS

FUNCT: HANDSPEEDSCREEN

START: 719 ORCA1.CC

DISPLAY
FINDB

VPCASE

START: 765 ORCA1.CC
WR1STCALIBRATIONSCREEN
VALUEENTERED

UNSIGN

poly

DISPLAY

CAL

CHAR

RN1

AXISPOSPTR

FORMATPTR

START: 833 ORCAY.CC

FORCEUPPER
RECEIVEMESSAGETIMEDWAIT
CALFACTOR .ANGLEZERO
DUMMYPTR

START: 900 ORCA1.CC

FORCEUPPER
RECEIVEMESSAGETIMEDWAIT
CALFACTOR.GRIPZERO
DUMMYPTR

DISPLAY

DOCAL

FDISPLAY
SETFACTORYCAL
TELLPOSITION

c
CALFACTOR.ANGLEZERO
CALFACTOR .REACH

f
PEND INGREACH
TEXT

START: 1062 ORCA1Y.CC

DISPLAY

DOCAL

FDISPLAY
SETFACTORYCAL
TELLPOSITION

c

CALFACTOR .GRIP2ERO
CALFACTOR.WRIST

F
PENDINGWRIST
TEXT

START: 1152 ORCAl.CC

DISPLAY
SIZE

ZPCASE

START: 1190 ORCA1.CC

.............................................

ASCIITOREAL
OOUBLE
DMUL

CALFACTOR
NUMBER

CAL 10PERCENT

INPUT

CALFACTOR . HEIGHTZERO

INPUT

STROBECHAR

LAST
SETUPROBOTMESSAGE
SAVECALIBRATIONDATA

CAL
CALFACTOR.HEIGHT
CALFACTOR.REACHZERO
FIRSTDISPLAY
ROBOTMESSAGE
WIDENUMFORMAT

FORCEUPPER

LAST
SETUPROBOTMESSAGE
SAVECAL I1BRATIONDATA

CAL
CALFACTOR.SYRINGE
CALFACTOR.WRIST2ERO
PENDINGGRIP
ROBOTMESSAGE
WIDENUMFORMAT
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USFPS: 2YMATEHANOPROGRAMMING
c - CLEARFUNCTIONAREA
HANDFKEYS
STORECOMMANDVARIABLE
GLUBL: CHAR
LOCAL: 2PKEYS
FUNCT: HANDSENSESCREEN
USERS: ZYMATEHANDPROGRAMMING
CALLS: CLEARFUNCTIONAREA
HANDFKEYS
GETWRISTFORCEVALUES
GLOBL: CHAR
LOCAL: ZPKEYS
FUNCT: HANDDEFINITIONSCREEN
USERS: ZYMATEHANDPROGRAMMING
CALLS: CLEARFUNCTIONAREA
LOOKUPEXPSYMBOL
SAL
CLEARKEYBOXES
MOVEZYMATETILLACKNOWLEDGE
cos
GETDICTIONARYHANDOFFSETS
CHANGEEXPSYMBOL
DEFIN: COMMAND
GLOBL: ABBREV
CHAR
CURRENTHANDNAME
HANDGEOMETRYPTR
LATERALOFFSET
MONUMENTANGLE
MYMOOULE1D
RAMPTR
RESPONSE
L : NEWHAND
T: INPUTANDMOVE TORACKINDEX
. «S: MOVETOLOCAT]ONSCREEN
CALLS: DISPLAYCURRENTHAND
MOVE TORACK INDEX
GLOBL: ABORT
NUMBER
PEND INGREACH
REFHEIGHT
FUNCT: GETSCALEDDATA
USERS: MOVETOLOCATIONSCREEN
CALLS: FIX
GLOBL: RN1
PARAM: SCALEFACTOR
FUNCT: RANGECHECKVALUE
USERS: MOVETOLOCATIONSCREEN
GLOBL: RN1
PARAM: HIGH
FUNCT: MOVETOLOCATIONSCREEN
USERS: ZYMATEHANDPROGRAMMING
CALLS: UPDATELASTNAME
FINPUT
VALUEENTERED
COMPUTERELATIVE
RANGECHECKVALUE
COMMUN I CATEWI THROBOT
VIBRATORURITS
LOADDATABASE
SAL
MOVEZYMATE
REALTOASCI!I
DF~ ': COMMAND
. ABSOLUTESIGN
AX1SFORCE
COMMANDPTR
CURRENTNAMETYPE
FIRSTDISPLAY
GRIPTOFORCEVALUE

HEIGHT

DISPLAY
SIZE

IPCASE

START: 1232 ORCA1.CC

DISPLAY

FINDB
DISPLAYCURRENTGRIPFORCE
2PCASE

START: 1273 ORCA1.CC

LOW

DISPLAY

FINPUT
DISPLAYBASEFUNCTIONKEYS
DISPLAYHANDFUNCTIONKEYS
FIX

SIZE

DISPLAYCURRENTHAND
COMMANDENTRY

ANGLE

COMMANDCOOE

FORMAT

HEIGHT

LENGTH

MONUMENTHE IGHT

NAME

REACH

SPACES

START: 1404 ORCA1.CC
DISPLAY

COMMANDPTR
PEND INGANGLE
RACKCOMMANDPTR
REFREACH

START: 1431 ORCA1.CC

START: 1438 ORCAY.CC

START: 1457 ORCA1.CC
ZYMATEPROGRAMMING
LAST

MOvVE

ASCIITOREAL
COMPUTEHAND
GETSCALEDDATA
ZYMATEHANDWAIT
FLOAT
LOADDATAWRIST
DISPLAYCURRENTHAND
MOVEHAND

NUMOUT
COMMANDENTRY
ANGLE

BUFFER
CURRENTHANDNAME
DIRECTPATH
GRIPACCEL
HANDGEOMETRYPTR
HEIGHTSPEED

LAST
FINDB

LAST
SI12E
STORECOMMANDVARIABLE

HIGH

MOVE
MOVEHAND T 1LLACKNOWLEDGE
LAST

FLOAT

SIN

STOREEXPSYMBOL

HANDGEOMETRY
BASEPAGE
COMMANDPTR

G
HEIGHTOFFSET
MODULEID
MONUMENTREACH
NAMELENGTH
REACHOFFSET
TYPE

FINPUT

CURRENTNAMETYPE
PENDINGHEIGHT
REFANGLE

DISPLAY

FINDSYMBOL
COMPUTEABSOLUTE
INPUTANDMOVE TORACK INDEX
SETUPROBOTME SSAGE

FIX

UNSIGN

LOOKUPEXPSYMBOL
GETDICTIONARYHANDOFFSETS
TELLPOSITION

FOISPLAY

ZYMATEPLACE

ANGLESPEED

COMMANDCODE

CURRENTNAME
ENTRYNOTFOUNDME SSAGE
GRIPSPEED

HANDSIGN

I
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: RESTOREPOSITION
: MOVETOCOORD INATESSCREEN
: TELLPOSITION

: GETSCALEDRN1

: MOVETOCOORDINATESSCREEN
: ASCIITOREAL

: BUFFER

....................................................................................

FUNCT:
USERS:
CALLS:

DEFIN:
GLOBL:

: DELETECOMMANDSCREEN
: 2YMATEHANDPROGRAMMING

..................................................................................................................

: ZYMATEHWANDPROGRAMMING

MODULEID

NAME

NUMBER
PENDINGGRIP
PEND INGSYRINGE
RAMPTR
REACHSPEED
REFHEIGHT
RESPONSE
ROBOTSPEED
SETABSWARNING
SYRINGESPEED
VERTICALACCEL
WRISTACCEL

ANGLE

HEIGHT
PENDINGHEIGHT
PENDINGWRIST

MOVE TOCOORD INATESSCREEN

: ZYMATEHANDPROGRAMMING
: UPDATELASTRAME

GETSCALEDRN1
DISPLAY

. BUFFER

PEND INGANGLE
PEND INGREACH

CHANGELOCAT IONSCREEN
ZYMATEHANDPROGRAMMING
UPDATELASTNAME
DISPLAY

SETHAND

COMMAND

ABSOLUTESIGN
ENTRYNOTFOUNDMESSAGE
MYMODULEID
NAMELENGTH

RESPONSE

CLEARFUNCT IONAREA
LOOKUPEXPSYMBOL

: COMMAND
: COMMANDPTR

MYMODULE1D

ZYMATEPROGRAMMING
DISPLAY

CLEARFUNCT IONAREA

LAST

FINDB

HANDSPEEDSCREEN
STOREROBOTPOSITION
CHANGELOCAT IONSCREEN
TYPEN

RECE I VEMESSAGETIMEDWAIT

. BASEPAGE

LOCAL:

FIRSTDISPLAY ~
PRESSRETMESSAGE
SYRINGESPEED
WRISTSPEED
ZPKEYS

MOVEMENTCOMMAND
NAMEFORMAT
QUTPUTVOL TAGE
PEND INGHE [ GHT
PENDINGWRIST
REACH
REACHTRANSOFFSET
REFREACH

RN1

ROTARYACCEL
SPACES

TEXT
VERTICALTRANSOFFSET
WRISTSPEED
DICSYMPTR

START: 1855 ORCA1.CC
ZYMATEPROGRAMMING

FIRSTDISPLAY
PENDINGANGLE
PEND INGREACH
REACH

START: 1868 ORCA1.CC

FLOAT
RN1

START: 1890 ORCAl.CC
ZYMATEPROGRAMMING
VALUEENTERED
MOVEZYMATE
TELLPOSITION
FIRSTDISPLAY
PENDINGGRIP
PENDINGSYRINGE

START: 1958 ORCAY.CC
ZYMATEPROGRAMMING
FINPUT

SETABSOLUTE
CHANGEEXPSYMBOL
COMMANDENTRY
COMMANDCODE

HANDS IGN

NAME

RAMPTR

START: 2011 ORCAY.CC
ZYMATEPROGRAMMING
DISPLAY
DELETEEXPSYMBOL
COMMANDENTRY

ENTRYNOT FOUNDME SSAGE

START: 2052 ORCA1.CC

CLEARKEYBOXES
HANDFUNCT IONSCREEN
HANDFKEYS
LOADDATAWRIST
HANDSENSESCREEN
MOVETOLOCATIONSCREEN
DELETECOMMANDSCREEN
STROBECHAR

CHAR
GRIPACCEL
SPACES
WA1TFORRETURN
ZPCASE

MYMODULE ID
NAMELENGTH
PEND I NGANGLE
PEND INGREACH
POSITIONTYPE
REACHACCEL
REFANGLE
RELATIVESIGN
ROBOTME SSAGE
ROTARYTRANSOFFSET
SYRINGEACCEL
TYPE
VIBRATORSPEED

GRIP
PENDINGGRIP
PENDINGSYRINGE
SYRINGE

FIX

RESTOREPOSITION
MOVEHAND

1
PENDINGHEIGHT
PENDINGWRIST

LOOKUPEXPSYMBOL
SETRELATIVE
TYPEN

COMMANDPTR
MODULEID
NAME FORMAT
RELATIVESIGN

DISPLAYHANDFUNCT |ONKEYS
TELLPOSITION

SIZE
HANDCOORD I NATESCREEN
HANDDEF INITIONSCREEN
MOVE TOCOORDINATESSCREEN
WR1STCALIBRATIONSCREEN
FORCEUPPER

DUMMYPTR
GRIPSPEED
SYRINGEACCEL
WRISTACCEL

10-07-1992 14:16 Page 5



10-07-1992 14:16 Page &

GLOBL:

....................................................................

: TESTNEWFORPENDING
: INITZYMATE

: VARIABLECOMMAND

: MOVEMENTCOMMAND

FUNCT:
USERS:
CALLS:
DEFIN:
GLOBL:

............................................................................

: INITZYMATE
: GETRAM

DEFIN:

GLOBL :

1 ZYMATEPROGRAMMING
: INITZYMATE
: CLEARSCREEN

BASEFUNCT IONSCREEN
LAST

FINDB

BASECOORD INATESCREEN
STOREROBOTPOSITION
MOVETOCOORD INATESSCREEN
MONUMENTSCREEN
CALIBRATIONSCREEN
CLEARKEYBOXES
FORCEUPPER
ANGLESPEED

DUMMYPTR

MAINMESSAGE
REACHSPEED
ROTARYTRANSOFFSET
VERTICALTRANSOFFSET

RANGECHECKEDSPEEDIN
INITZYMATE

: FLOAT

UNSIGN

: VARTABLECOMMAND
: VALUE

: MAXSPEED

: RANGECHECKPOSITION
: INITZYMATE

: VARIABLECOMMAND

RETURNTOEXEC
INITZYMATE
SENDMESSAGE
COMMAND
ABORT
RESPONSEID

HIGH
STOREEXPSYMBOL
CHANGEEXPSYMBOL
LOADDATAWRIST

SHR

FORCEUPPER
ZYMATEPROGRAMMING
COMPUTEHAND
RANGECHECKPOSITION
DIVRND

GETPOSITION

RECE IVEMESSAGETIMEDWALT
RANGECHECKEDSPEEDIN
LOADDATAWRISTWAIT
LOOKUPEXPSYMBOL
MOVEZYMATE

COMMAND
HANDGEOMETRY
MODULEDATA
VARIABLECOMMAND
ABBREV

ANGLE

ANGLESPEED

CHAR

COMMANDE XCHANGE . EXCHANGE ID

COMMANDPTR
CURRENTHANDNAME
EXCHANGE 1D

GRIP

START: 2145 ORCAY.CC

DISPLAYMAINSCREEN
TELLPOSITION

BASEFKEYS

DISPLAY
CLEARFUNCTIONAREA
BASESENSESCREEN
CHANGELOCATIONSCREEN
PROGRAMM I NGCOMMANDSCREEN
RESTOREPOSITION

TYPEN

RECE IVEMESSAGET IMEDWAIT
BASEPAGE

FIRSTOISPLAY
PRESSRETMESSAGE
REACHTRANSOFFSET

SPACES

WAITFORRETURN

START: 2283 ORCA1.CC

SIGNED

MINSPEED

START: 2334 ORCA1.CC

COMMANDMSG
COMMANDCODE

START: 2344 ORCA1.CC
SI2E

CREATEEXCHANGE
TYPEN

FREERAM
LOADDATABASE

XLAT

STROBECHAR
COMPUTEABSOLUTE
COMPUTERACKLOCAT ION
FiXx
SETUPROBOTMESSAGE
STOPMONITOR
GETWRISTFORCEVALUES
LOADDATABASEWAIT
ZYMATEMAIT

SAL

MOVEHAND
COMMANDENTRY

IMMED TATECOMMAND
PARM

ABORT
ANGLEFORCE
AX1SFORCE
COMMANDCOOE
COMMANDMODE
COMMANDTABLE
DIRECTPATH
FORMAT
GRIPACCEL

DISPLAYBASEFUNCTIONKEYS
UPDATELASTNAME

SI1ZE

LOADDATABASE
BASESPEEDSCREEN
MOVETOLOCATIONSCREEN
RACKSETUPSCREEN
DELETECOMMANDSCREEN
ZYMATEHANDPROGRAMMING
STROBECHAR

CHAR

HE IGHTSPEED
REACHACCEL
ROTARYACCEL
VERTICALACCEL
ZPCASE

LoW

Move

TYPECRLF
INIT2ZYMATEROBOT

RECE [ VEMESSAGE
CLEARSCREEN
RETURNTOEXEC
COMPUTERELATIVE
TESTNEWFORPENDING
FLOAT

COMMUN CATEW! THROBOT
ZYMATEHANDWAIT
VIBRATORUNITS

SIGNED
GETBASEFORCEVALUES
GETD1CTIONARYHANDOFFSETS

COMMANDMSG
MODULE
RETURNDATA

ACCESSPTR
ANGLEMESSAGE
BASEFORCEACTIVE
COMMANDEXCHANGE
COMMANDMSGPTR
COMMANDTYPE
DUMMYPTR
FORMATCODE
GRIPFORCE

..........................

.............................................................



C-dOC

: GETPOSITION
: STOPANDREINITROBOT
+ SETUPROBOTMESSAGE

DISPLAYCOLLISIONMESSAGE

: SETRELATIVE

: SETHAND

: COMPUTEABSOLUTE

................................................................................

GRIPSPEED
KANDGEOME TRYPTR
HE | GRTMESSAGE
IN1TERRORME SSAGE
LENGTH
MOVEMENTCOMMAND
NAME

PARMPTR
PENDINGHE IGHT
PEND INGWRIST
PTR

REACH
REACHMESSAGE
REFANGLE
RESPONSE
ROTARYACCEL
SETUPCOMMAND
TEXT
VERTICALACCEL
WRISTACCEL
WRISTSTATUS

: ZYMATEID
3 ANGLEFAULT

REACHFAULT

DOUBLE

SIGNED

A

c

CALFACTOR.GRIP
CALFACTOR.HEIGHTZERO
CALFACTOR.SYRINGE
CALFACTOR .WRISTZERO
PENDINGGRIP
ROBOTMESSAGE

TEXT

: PORTADDRESS
HEAY )

ROBOTCOMMANDCODE

STOPANDRE IN1TROBOT
DISPLAY

: BASESTATUS
: AXISID
: NOTINPOSMSG

: SETABSOLUTE

MONUMENTSCREEN

: SAR
: COMMAND
: ANGLE

REFANGLE

STOREROBOTPOSITION

: SAR

COMMAND

: ANGLE

REFANGLE

STOREROBOTPOSITION
SAR
HANDCOMMAND

MOVETOLOCAT JONSCREEN

s SAL

COMMAND

: ANGLE

PENDINGHE IGHT
REFANGLE

GRIPTOFORCEACTIVE
HE IGHT
HE1GHTSPEED
KEYPADSTATUS
MODULELD

MOVING

NAMELENGTH

PEND INGANGLE

PEND 1NGREACH
POSITIONTYPE
PYRTOPARNS
REACHACCEL
REACHSPEED
REFHEIGNT
ROBOTMESSAGE
ROTARYTRANSOFFSET
SYRINGEACCEL

1YPE
VERTICALTRANSOFFSET
WR1STMESSAGE

HEIGHTFAULT
SYRINGEFAULT

START: 79 ORCA2.CC
INITZYMATEROBOT
LOMMUN I CATEWI THROBOT
HMUL

ANGLE

CALFACTOR.ANGLE
CALFACTOR.GRIPZERO
CALFACTOR .REACH
CALFACTOR.SYRINGEZERO
SRIP

SENDINGSYRINGE
SYRINGE

JRIST

..B
TEMPPTR

START: 203 ORCAZ.CC

TYPEN
COMMANDMODE

START: 263 ORCA2.CC
STOREROBOTPOSITION

HEIGHT

REFHEIGHT

START: 274 ORCA2.CC
CHANGELOCAT IONSCREEN

HE IGHT

REFHEIGHT

START: 282 ORCA2.CC
CHANGELOCATIONSCREEN

SYRINGE

START: 290 ORCA2.CC
INITZYMATE

HEIGHT
PEND INGREACH
REFHEIGHT

GRIPTOFORCEVALUE
HEIGHTFORCE

1
LASTPOSITIONTYPE
MODULEWAIT
MYMOOULEID
OUTPUTVOLTAGE
PENDINGGRIP
PENDINGSYRINGE
PRESSRETMESSAGE
RAMPTR
REACHFORCE
REACHTRANSOFFSET
REFREACH
ROBOTSPEED
SETABSWARNING
SYRINGESPEED
VALUE
VIBRATORSPEED
WRISTSPEED

INITFAULT
WRISTFAULT

INITZYMATE
po1v
LOW

B
CALFACTOR.ANGLEZERO
CALFACTOR .HEIGHT
CALFACTOR.REACHZERO
CALFACTOR .WRIST
HEIGNT

REACH

TEMP

SHR

CHANGELOCATITONSCREEN

REACH
REFREACH

REACH
REFREACH

PENDINGANGLE
REACH
REFREACH

......................
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FUNCT:

: COMPUTEHAND

: MOVETOLOCATIONSCREEN
: SAL

+ HANDCOMMAND

: GRIP

COMPUTERELATIVE

. MOVETOLOCATIONSCREEN
; SAL

: COMMAND

: ANGLE

PEND INGHE I GHT
REFANGLE

PENDINGWRIST

START: 298 ORCA2.CC
INITZYMATE

HEIGHT
PENDINGREACH
REFHE IGHT

START: 306 ORCAZ2.CC
INITZYMATE

PENDINGGRIP
SYRINGE

GLOBL:

: STOPANDRE INITROBOT
1 JYMATEWALT

ZYMATEHANOWALT

: TYPEN

TYPECRLF
TELLPOSITION
STROBEKEYPAD
ABORT

CHAR

HEIGHT

MOVING

PEND INGHE IGHT
REACH
STOPPEDMESSAGE

: AXISID

: FORCEUPPER
: BASEFKEYS

DOBASEZEROS
RACKSETUPSCREEN
2YMATEPROGRAMMING

START: 327 ORCA2.CC
BASEFKEYS

DISPLAY
RELEASE
MOVEZYMATE
LAST

ANGLE
COMMANDMODE
XE YMESSAGE
MYMODULEID
PEND INGREACH
SPACES
WRIST

START: 392 ORCA2.CC
HANDFKEYS

DOWRISTZEROS

WRISTCAL IBRATIONSCREEN
INITZYMATE

GLosL:

: HANDFKEYS
: MOVEHANDTILLACKNOWLEDGE

GLOBL:

: UPDATELASTNAME
: MONUMENTSCREEN

: DISPLAYCURRENTGRIPFORCE
: HANDSENSESCREEN
: DISPLAY

: BASEFKEYS
: BASECOORD INATESCREEN

PROGRAMM | NGCOMMANDSCREEN

: FORCEUPPER

LOADDATABASE
TELLPOSITION
STOPANDRE 1N TROBOT
BASEPAGE

CHAR

1

PENDINGANGLE
REACHACCEL
ROTARYTRANSOFFSET
VERTICALTRANSOFFSET

HANDSENSESCREEN

: STROBECHAR

LOADDATAWRIST
TELLPOSITION
STOPANDRE IN1TROBOT
BASEPAGE

CHAR

GRIPACCEL

MOVING

PEND INGWRIST
WRISTACCEL

MOVETOLOCAT IONSCREEN
2YMATEPROGRAMMING
LAST

: CURRENTNAME

SPACES

START: 407 ORCA2.CC
BASESPEEDSCREEN
MOVEZYMATET [ LLACKNOWLEDGE
STROBECHAR
TEST2ZYMATEPOSITION
MOVEZYMATE

BASESTATUS
DUMMYPTR
KEYPADSTATUS
PEND INGHEIGHT
REACHTRANSOFFSET
SPEEDMUL

START: 508 ORCA2.CC
HANDCOORD INATESCREEN
ZYMATEHANDPROGRAMMING
FORCEUPPER
TESTHANDPOSITION
MOVEHAND

BASESTATUS
DUMMYPTR

!
PENDINGGRIP
SPEEDMUL

START: 594 ORCA2.CC
STOREROBOTPOSITION
MOVE TOCOORD I NATESSCREEN

DISPLAY
CURRENTNAMETYPE

START: 613 ORCA2.CC

UNSIGN

PEND INGANGLE
REACH
REFREACH

PEND INGSYRINGE
WRIST

HANDFKEYS

DISPLAYCOLL I STONMESSAGE
GETPOSITION
MOVEHAND

BASESTATUS
FIRSTOISPLAY
KEYPADSTATUS
PEND INGANGLE
PENDINGWRIST
STOPKEYPRESSED
WRISTSTATUS

MONUMENTSCREEN
CAL IBRATIONSCREEN
2YMATEHANDPROGRAMMING

BASESENSESCREEN
2YMATEPROGRAMMING

INPUT

DISPLAY

RECE 1 VEMESSAGET IMEDWAIT

BLINKSCLEARED
FKEY

MOVING

PEND INGREACH
ROTARYACCEL
VERTICALACCEL

HANDSPEEDSCREEN

INPUT
DISPLAY
RECE IVEMESSAGE T IMEDWALT

BL INKSCLEARED
FKEY
KEYPADSTATUS
PENDINGSYRINGE
SYRINGEACCEL

RACKSETUPSCREEN
CHANGELOCAT JONSCREEN

FOISPLAY

10-07-1992 14:16 Page 8



+ DISPLAYBASEFORCES
: BASESENSESCREEN
: DISPLAY

: STOREANDCHECKSYMBOL
: STORECOMMANDVARIABLE
1 MOVB

: COMMANDENTRY

: CURRENTNAME

: STORECOMMANDVARIABLE

: STOREROBOTPOSITION
: 2YMATEHANDPROGRAMMING
: UPDATELASTNAME

: SAVECALIBRATIONDATA
: CALIBRATIONSCREEN

: SETUPROBOTMESSAGE

: CALFACTOR.HEIGHT

FUNCT:
USERS:
CALLS:
[r L

: MOVEZYMATETILLACKNOWLEDGE
: MONUMENTSCREEN

DISPLAYNUMBER

-~ GRIPFORCE

DISPLAYNUMBER

+ ANGLEFORCE

RESPONSE

BASECOORD INATESCREEN
HANDCOORD INATESCREEN

: DISPLAY

SIZE

: COMMANOVARIABLE
: ABBREV

MODULEID
NAMELENGTH
VARIABLEDATAPTR

: CoL

STORE IMMED | ATECOMMAND
PROGRAMM I NGCOMMANDSCREEN

: DISPLAY

SIZE

+ COMMARD
: ABBREV

LENGTH

DISPLAY
SETRELATIVE

: COMMAND
: ABBREV

FORMAT
MODULEID
NAME FORMAT
TYPE

: COMMANDCODE
: GETCALIBRATIONDATA
: INITZYMATEROBOT

: SETUPROBOTMESSAGE
: CALFACTOR.ANGLE

ROBOTMESSAGE

SETFACTORYCAL

CAL IBRATIONSCREEN
MOVEZYMATE
CALFACTOR.ANGLE
CALFACTOR.GRIPZERO
CALFACTOR.REACH
CALFACTOR.SYRINGEZERO

START: 630 ORCA2.CC
[ABS

HEIGHTFORCE

START: 669 ORCAZ2.CC
STORE IMMED | ATECOMMAND
STOREEXPSYMBOL

NAMELENGTH

START: 693 ORCA2.CC
BASESPEEDSCREEN
HANDSPEEDSCREEN

LAST
STOREANDCHECKSYMBOL
VARIABLEDATA

FORMAT

MYMODULEID

SPACES

COMMANDCODE

START: 715 ORCA2.CC

LAST

STOREANDCHE CKSYMBOL
COMMANDENTRY
COMMANDPTR

MODULEID

NAMELENGTH

COMMANDCOOE

START: 736 ORCAZ.CC
2YMATEPROGRAMM ING
FINPUT

SETHAND
STOREANDCHECKSYMBOL
COMMANDENTRY
ABSOLUTESIGN

HANDSIGN

MYMODULEID

NAMELENGTH

START: 775 ORCA2.CC

COMMUN [ CATEW I THROBOT
CALFACTOR . HEIGHKT

START: 812 ORCA2.CC
WRISTCALIBRATIONSCREEN
MOWW

CALFACTOR.WRIST

START: 823 ORCA2.CC
WRISTCALIBRATIONSCREEN
MOVEHAND
CALFACTOR.ANGLEZERO
CALFACTOR . HEIGHT
CALFACTOR.REACHZERO
CALFACTOR.WRIST

START: 855 ORCAZ.CC
RACKSETUPSCREEN

UNSIGN

REACKFORCE

STOREROBOTPOSITION
DISPLAY

RAMPTR

BASESENSESCREEN
HANDSENSESCREEN
FINPUT

LENGTH
NAME
TYPE

FORMATCODE

FINPUT

FORMAT
MYMODULEID
SPACES

S1ZE
SETABSOLUTE

COMMANDPTR
LENGTH

NAME
RELATIVESIGN

COMMUN I CATEWI THROBOT
ROBOTMESSAGE

INITZYMATEROBOT

CALFACTOR.GRIP
CALFACTOR.HE1GHTZERO
CALFACTOR.SYRINGE
CALFACTOR.WRISTZERO

HANDDEF IN1TIONSCREEN
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: MOVEHANDT [ LLACKNOWLEDGE
+ HANDDEFINITIONSCREEN
: HANDFKEYS

: MOVETORACKINDEX
: RACKSETUPSCREEN
: FIX

DEFIN:

GLOBL:

: COMPUTERACKLOCATION

CALLS:

BASEFKEYS

CHAR

ROTARYACCEL
VERTICALTRANSOFFSET

: DISPLAYCURRENTHAND

RACKSETUPSCREEN
MOVE TOLOCATIONSCREEN

: DISPLAY
: CURRENTHANDNAME

GETDICTIONARYHANDOFFSETS

: RACKSETUPSCREEN

INITZYMATE

: SAL
: HANDGEOMETRY

CURRENTHANDHE I GHTOFFSET
HEIGHTADDON

DISPLAY
SQRT

: RACKCOMMAND

A

COMMANDMOOE
CURRENTHANDREACHOFFSET
DYC

DZR

PENDINGHEIGHT

RN2

RNS

Y1

: INDEX

: RACKSETUPSCREEN

ZYMATEPROGRAMMING

: GETRAM

D! SPLAYCURRENTHAND
LOOKUPEXPSYMBOL
LAST

FDISPLAY

MOVE TORACK INDEX
FLOAT

cos

SIZE

FREERAM
COMMANDENTRY
RACKCOMMANDENTRY
ABBREV

coL
CURRENTHANDLATERALOFFSET
DxC

DYR

FORMAT

HEIGNT

MYMODULEID

NAMES

PEND INGANGLE
RACKCOMMANDENTRYPTR
REACH

REFANGLE

RESPONSE

RN2
ROTARYTRANSOFFSET
TYPE

X1

MOVERACK

INITZYMATE
MOVE TORACK INDEX

L OADDATABASE
REACHACCEL
KOTARYTRANSOFFSET

START: 879 ORCA2.CC
HANDDEF INITIONSCREEN

FOISPLAY

START: 889 ORCA2.CC
HANDDEFINITIONSCREEN

CURRENTHANDLATERALOFFSET
REACHADDON

START: 897 ORCA2.CC
COMPUTERACKLOCATION
TYPEN

SIGNED

ATAN

ABORTY
CURRENTHANDHE [ GHTOFFSET
DXC

DYR

INDEXWARNING

PEND INGREACH

RN3

ROM

21

CLEARFUNCT IONAREA
DISPLAY

FORCEUPPER
GETD1CTIONARYHANDOFFSETS
LOADDATABASE
TELLPOSITION

SQRT

SIN

STOREEXPSYMBOL

HANDGEOMETRY

ANGLE
COMMANDCODE
CURRENTHANDNAME
DXR

02C

G

LENGTH

NAME

NEWRACK

PEND INGHE IGHT
RACKCOMMANDPTR
REACHACCEL
REFREIGHT

RNO

RN3

ROM
VERTICALACCEL

Y1
TEMPINT

GETRAM

REACHTRANSOFFSET
VERTICALACCEL

MOVE TOLOCATIONSCREEN

CURRENTHANOREACHOFFSET
SIDEADDON

INPUTANDMOVE TORACK INDEX
TYPECRLF

FLOAT

cos

cot
CURRENTHANDLATERALOFFSET
DXR

0z2C

PEND INGANGLE

RN1

RNG

x1

UPDATELASTNAME
FINPUT
GETCHAR

MOVE
MOVEZYMATET I LLACKNOWLEDGE
MOVEZYMATE

ATAN

SIGNED

CHANGEEXPSYMBOL

RACKCOMMAND

CHAR

CURRENTHANDHE IGHTOFFSET
CURRENTHANDREACHOFFSET
oYC

DZR

HANDGEOMETRYPTR
MODULE 1D

NAMELENGTH

NUMBER

PEND INGREACH

RAMPTR
REACHTRANSOFFSET
REFREACH

RN1

ROTARYACCEL

SPACES
VERTICALTRANSOFFSET

21
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LOOKUPEXPSYMBOL
TYPES
FREERAM

: RACKCOMMAND

GLOBL:

ABORT
COMMANDMODE
DXR

0zC
NAMELENGTH
RACKINDEXPTR

: INITZYMATEROBOT
: INITZYMATE
: GETRAM

RESETMESSAGEAREAANDUART
CREATETASK

SETFACTORYCAL

MOVEZYMATE

2YMATEHANDWAIT

ANGLE

CURRENTHANDHE IGHTOFFSET
CURRENTHANDREACHOFFSET
GRIP

HEIGHTSPEED

MODULE1D

PEND INGANGLE

PEND INGREACH

PRIORITY

REACHSPEED

REFREACH

RETURNEXCHANGE .EXCHANGE 1D
ROBOTSPEED

STOPEXCHANGE

STOPMONI TORACTIVE
STOPTASKMESSAGE .DESTINATIONID
STOPTASKMESSAGE .RESPONSEID

SYRINGESPEED

: STOPPROGRAM

: DIVRND

: GETWRISTFORCEVALUES
: DIVIDEND

: RESETMESSAGEAREAANDUART

+ SENDMESSAGETILLGOODSTATUS
: TIME

: TIMERO

: SETUPROBOTMESSAGE
: GETPOSITION

CALLS:
GLOBL:

GETRAM
RECE IVEMESSAGETIMEDWAIT

: WORDDATA
: BYTESIN

CHANNELPTR

HOMEID

MAXRXWATT

MYMODULEID
STOPEXCHANGE . EXCHANGE 1D
STOPMONI TORACTIVE

TEXT

: ACCESSPTR

STOPMESSAGEPTR

WORDDATA
ACCESSPTR
DESTINATIONID
MAXTXWAIT
POSTTERMCHARS
TERMCHARZ

ZYMATEWALT
GETCALIBRATIONDATA
GETBASEFORCEVALUES
WRISTCALIBRATIONSCREEN
SIZE

BYTESIN

ROBOTMESSAGE

UNSIGN
TYPEM

RACKINDEX
ACCESSPTR
COMMANDPTR
oyc

DZR

MAMES
RESPONSE

SI12E
HOvVB
FREERAM
.AST
MOVEHAND

ANGLESPEED
CURRENTHANDLATERALOFFSET
CURRENTNAME

GRIPSPEED

I

MODULENAME

PENDINGGRIP
PENDINGSYRINGE

ROIR

REFANGLE

RESPONSEID

ROBOTMESSAGE

STACKSIZE
STOPEXCHANGE . EXCHANGE 1D
STOPTASK
STOPTASKMESSAGE . HOME D
STOPTASKMESSAGE . TYPE
WR1ST

STOPTASKPTR

START: 1403 ORCA2.CC
SIZE
SENDME SSAGE

BYTESOUY
CONTROL IMAGE
KEYPADSTATUS
MAXTXWALT
POSTTERMCHARS
STOPKEYPRESSED
TERMCHAR1Y

TYPE

COUNTER

START:
INITZYMATE
DIVISOR

START: 96 ORCA3.CC
IN1TZYMATEROBOT

TIMERCMD

CHANNELPTR
HOME 1D
MYMODULEID
ROBOTMESSAGE
TYPE

START:
DOPOSITIONCONTROL
LOADDATABASE

SAVECAL 1BRATIONDATA
GETWRISTFORCEVALUES
MOVETOLOCAT IONSCREEN

BYTESOUT
TEXT

FIX
TYPECRLF

REALDATA

oL

DXC

DYR

NAME
RACKCOMMANDPTR

CREATEEXCHANGE
CURRENTCS
GETCALIBRATIONDATA
GETPOSITION
ZYMATEWALT

CODESEG
CURRENTHANDNAME
DATASIZE

HE1GHY

INITIALIP

MYMODULE LD

PEND INGHE IGHT
PENDINGWRIST

REACH

REFHEIGHT
RETURNEXCHANGE
ROBOTMESSAGEPTR
STATICTASKDESCRIPTOR
STOPKEYPRESSED
STOPTASKMESSAGE
STOPTASKMESSAGE . LENGTH
SYRINGE

WRISTSPEED

RECE | VEMESSAGE

CHANNELMESSAGEDESCRIPTOR
DESTINATIONID

LENGTH

MOVING

RESPONSEID

STOPME SSAGE

TERMCHAR2

MESSAGEPTR

UARTOFFSET

CONTROL IMAGE
MAXRXWAIT
QUTPUT
TERMCHAR

REDOPOSITIONCONTROL
2YMATEHANDWALT
LOADDATAWRIST

CAL IBRATIONSCREEN
INITZYMATE

LENGTH

10-07-1992 14:17 Page 11



: COMPUTECHECKSUM
: COMMUNICATEWITHROBOT

: STOPMONITOR

: DOPOSITIONCONTROL
: SENDMESSAGE

: MOVING

: DOPOSITIONCONTROL

: REDOPOSITIONCONTROL
: ZYMATEWALT
: SETUPROBOTMESSAGE

: ZYMATEWAIT
: LOADDATABASEWAIT

SENDMESSAGE
CLEARSCREEN
RELEASE

J
MYMODULEID
RETURNEXCHANGE . EXCHANGEID

CHECKSUM

: INDEX

RE TURNCHKECKSUMOK
COMMUN I CATEW ] THROBOT

i
: BUFFERINDEX
: RETURNCHECK

COMMUN I CATEW1 THROBOT

: GETPOSITION

ZYMATEWALT
GETCALIBRATIONDATA
GETBASE FORCEVALUES
WRISTCALIBRATIONSCREEN

: COMPUTECHECKSUM
: BYTESIN

KEYPADSTATUS

STOPTASKMESSAGE

MOVEZYMATE
SETUPROBOTMESSAGE
COMMUNICATEW1 THROBOT

: BASEAXIS1POS

ROBOTCOMMANDCODE
WRISTAXIS1POS

: AXIS1POS

PORTADDR

COMMUN I CATEW] THROBOT
BASEAX1S1POS
ROBOTCOMMANDCODE
WRISTAXIS1POS

INITZYMATE

: SETUPROBOTMESSAGE

SHR
REDOPOSI TIONCONTROL

: ABORT

DUMMYPTR
ROBOTMESSAGE

: WAITTYPE
: HOLOMSG

. TESTZYMATEPOSITION

: CALCULATEBASEAXISCOUNTS

PEND INGANGLE .

CALCULATEBASEAXISCOUNTS

: MOVEZYMATE

TESTZYMATEPOSITION

. SENDMESSAGETILLGOODSTATUS
: COMMUNICATEWITHROBOT

RECEIVEMESSAGE
SDISPLAY

KEYPADSTATUS
NAME FORMAT
ROBOTMESSAGE

START: 190 ORCA3.CC

ROBOTME SSAGE

START: 204 ORCA3.CC

ROBOTMESSAGE
CHECKSUMINDEX

START: 226 ORCA3.CC
DOPOS1TIONCONTROL
LOADDATABASE
SAVECALIBRATIONDATA
GETWRISTFORCEVALUES
MOVETOLOCAT IONSCREEN
SENDMESSAGET ILLGOODSTATUS
BYTESOUT

ROBOTMESSAGE

INITZYMATE

STOPEXCHANGE . EXCHANGEID

MOVEHAND

LOW
STOPMONITOR
BASEAX1S2POS
ROBOTME SSAGE
WRISTAX1S2P0S
AX1S2POS

START:
ZYMATEHANDWAIT
LOW

BASEAX1S2POS
ROBOTMESSAGE
WRISTAX1S2POS

START:
MOVEZYMATE

COMMUN 1 CATEW]I THROBOT
TYPECRLF

STOPANDRE INI TROBOT
AX1SERROR

MAXRXWALT

TEXT

THERMALMSG

START: 432 ORCA3.CC
BASEFKEYS

PENDINGHE I GHT

START: 473 ORCA3.CC

oo1vV

DATABYTESOUT

RESE TMESSAGEAREAANDUARY
DOUBLE

MESSAGEPTR
RETURNCODE

REDOPOS]TIONCONTROL
2YMATEHANDWALT
LOADDATAWRIST
CAL1BRATIONSCREEN
INITZYMATE

RE TURNCHE CK SUMOK
CHECKSUM
ROBOTSTATUS

HIGH

BASEAX1S3POS
TEXT
WRISTAXIS3POS
AX153P0S

KIGH

BASEAX]IS3POS
TEXT
WR1STAXIS3POS

.................................................................

INITZYMATEROBOT

TYPEN
RECE | VEMESSAGETIMEDWALT

BASESTATUS
MOVING
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: LOADDATABASE
: LOADDATABASEWAIT
MOVEZYMATETILLACKNOWLEDGE

CALLS:
GLOBL:
PARAM :

: MOVEZYMATE
: STOPANDREINITROBOT

PARAM:
LOCAL:

: 2YMATEHANDWAIT
: LOADDATAWRISTWALT

UscnS:

CALLS:
GLOBL:
PARAM:

DOUBLE

ANGLECOUNTS
CALFACTOR . HE IGHT
CALFACTOR .REACHZERO
PENDINGHEIGHT

2YMATEPROGRAMMING
SETUPROBOTME SSAGE
ROBOTME SSAGE
ANGLEACCEL
HEIGHTSPEED
TRANSOFFSET1

DOBASEZEROS
INIT2YMATEROBOT
INITZYMATE

: CALCULATEBASEAXISCOUNTS

ZYMATEWAIT

: ANGLE

CALFACTOR.ANGLE
DIRECTPATH
HEIGHTSPEED
PENDINGREACH
REACHACCEL
REACHTRANSOFFSET
VERTICALACCEL
WAITTYPE
ANGLECYCLES
AX1S3SPEED
DELTAREACH

TESTHANDPOSITION

: CALFACTOR.GRIP

CALFACTOR.SYRINGEZERO
GRIPCOUNTS
PENDINGWRIST

MOVE TOLOCAT 1ONSCREEN

: SETUPROBOTMESSAGE

TYPECRLF
STOPANDRE INITROBOT

: ABORT

MAXRXWAIT
TEXT

: HOLDMSG
: MOVEHAND
: STOPANDREINITROBOT

DOMRISTZEROS
MOVETOLOCAT IONSCREEN

: CALCULATEHANDAXISCOUNTS
: GRIP

PENDINGSYRINGE
SYRINGECOUNTS

: WAITTYPE

LOADDATAWRIST
LOADDATAWRISTWAIT
ZYMATEHANDPROGRAMMING
SETUPROBOTME SSAGE
ROBOTME SSAGE
GRIPACCEL

UNSIGN
CALFACTOR.ANGLE
CALFACTOR . NEIGHTZERO
HEIGHTCOUNTS
FENDINGREACH

START: 482 ORCA3.CC
BASEFKEYS
RACKSETUPSCREEN
INIT2YMATE
COMMUN | CATEW] THROBOT
TEXT

ANGLESPEED

REACHACCEL
TRANSOFFSET2

START: 531 ORCA3.CC
BASEFKEYS
CALIBRATIONSCREEN
MOVETOLOCAT ]ONSCREEN

UNSIGN

LLOADDATABASE
ANGLECOUNTS
CALFACTOR . HEIGHT
NEIGHT

PEND INGANGLE

RDIR

REACHCOUNTS
ROTARYACCEL
VERTICALTRANSOFFSET

AXISTSPEED
JELTAANGLE
HETGHTCYCLES
REACHCYCLES

: TESTHANDPOSITION
: HANDFKEYS

: PENDINGGRIP

: CALCULATEHANDAXISCOUNTS
: MOVEHAND

START: 685 DRCA3.CC
CALCULATEHANDAXISCOUNTS
PEND INGSYRINGE

START: 748 ORCA3.CC

LOW
DMUL

CALFACTOR.GRIPZERO
CALFACTOR.WR1ST
PENDINGGRIP
SYRINGECOUNTS

START: 765 ORCA3.CC
MOVEHAND

INITZYMATE

COMMUN ICATEW] THROBOT
RECE]VEMESSAGETIMEDWAIT

AX1SERROR
MOVING
WRISTSTATUS

START: 826 ORCA3.CC
HANDFKEYS

WRISTCAL IBRATIONSCREEN
MOVE TOCOORD INATESSCREEN
ZYMATEHANDWAIT
GRIPCOUNTS

PENDINGWRIST

WRIST

START: 841 ORCA3.CC
HANDFKEYS

INITZYMATE
COMMUN I CATEWI THROBOT
TEXT

GRIPSPEED

LOW
CALFACTOR.ANGLEZERO
CALFACTOR.REACK
PENDINGANGLE
REACHCOUNTS

MOVEZYMATE
MOVETOLOCAT IONSCREEN

HEIGHTACCEL
REACHSPEED
TRANSOFFSET3

SETFACTORYCAL
RACKSETUPSCREEN
MOVETOCOORDINATESSCREEN

1ABS
DOPOSITIONCONTROL
ANGLESPEED
CALFACTOR.REACH
HE IGHTCOUNTS

PEND INGHE IGHT
REACH

REACHSPEED
ROTARYTRANSOFFSET

AX1S2SPEED
DELTAHEIGHT
LONGESTCYCLES

DOUBLE
UNSIGN

CALFACTOR.SYRINGE
CALFACTOR.WRISTZERO
PENDINGSYRINGE
WRISTCOUNTS

INITZYMATEROBOT

TYPEN
REDOPOSITIONCONTROL

ODUMMYPTR
ROBOTMESSAGE

SETFACTORYCAL
INITZYMATEROBOT
INITZYMATE
DOPOS!TIONCONTROL
PEND INGGRIP
SYRINGE
WRISTCOUNTS

MOVE TOLOCAT IONSCREEN

SYRINGEACCEL
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SYRINGESPEED

. TOINTEGER

: GETBASEFORCEVALUES

: GETBASEFORCEVALUES
: BASESENSESCREEN

: SETUPROBOTMESSAGE
: ANGLEFORCE

: GETWRISTFORCEVALUES
: HANDSENSESCREEN
: SETUPROBOTMESSAGE

: TELLPOSITION
: STOPANDREINITROBOT

+ DISPLAYNUMBER
: DISPLAYCURRENTGRIPFORCE
: DISPLAY

: SIGNED

ROIR
ROBOTMESSAGE

DIVRND

¢ GRIPFORCE

CALIBRATIONSCREEN
MOVE TOLOCAT [ONSCREEN
ZYMATEHANDPROGRAMMING

: DISPLAY

FOISPLAY

¢ ANGLE

HEIGHT

PEND INGHE IGHT
PENDINGWRIST
THREEDIGITFORMAT
NUMBER

WRISTACCEL

START: B84 ORCA3.CC
GETWRISTFORCEVALUES

START: 915 ORCA3.CC
INITZYMATE
COMMUNICATEWI THROBOT
BASESTATUS

REACH

START: 929 ORCA3.CC
INITZYMATE
COMMUN [ CATEW] THROBOT

ROBOTMESSAGE
WRISTFORCE

START: 968 ORCA3.CC
BEASEFKEYS
RACKSETUPSCREEN
RESTOREPOSITION
ZYMATEPROGRAMMING
UNSIGN

1ABS

FIRSTDISPLAY
PENDINGANGLE
FENDINGREACH
REACH

1WOD1G! TFORMAT

START: 1073 ORCA3.CC
[ ISPLAYBASEFORCES

NUMBER

WRISTSPEED

TOINTEGER
HEIGHTFORCE
REACHFORCE

TOINTEGER

SYRINGEFORCE
WRISTSTATUS

HANDFKEYS
WRISTCALIBRATIONSCREEN
MOVETOCOORDINATESSCREEN

SAR

GRIP
PENDINGGRIP
PEND INGSYRINGE
SYRINGE

WRIST
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c-00C

pDefined (Internal) functions,

function XREF (of CALLS/USERs) (1 of 2)

- '...lii"""""".""""""'.'ttt"it"'l'titt'itti'-.'.-'

: BASECOORDINATESCREEN
VouS: 2177 2YMATEPROGRAMMING
CALLS: 427 CLEARFUNCTIONAREA

440 BASEFKEYS
452 STORECOMMANDVARIABLE

FUNCT: BASEFKEYS
USERS: 440 BASECOORDINATESCREEN
CALLS: 412 FORCEUPPER

488 DISPLAY

505 STOPANDREINITROBOT

FUNCT: BASEFUNCTIONSCREEN
USERS: 2155 ZYMATEPROGRAMMING
2263 2YMATEPROGRAMMING
392 DISPLAY

398 DISPLAY

403 DISPLAY

CALLS:

FUNCT: BASESENSESCREEN
USERS: 2195 ZYMATEPROGRAMMING
CALLS: 507 CLEARFUNCTIONAREA
514 DISPLAY
524 FINDS
537 STORECOMMANDVARIABLE

FUNCT: BASESPEEDSCREEN
USERS: 2183 2YMATEPROGRAMMING
CALLS: 465 CLEARFUNCTIONAREA
474 LAST
488 STORECOMMANDVARIABLE

: CALCULATEBASEAXISCOUNTS
U .t 559 MOVEZYMATE
3: 477 TESTZYMATEPOSITION
478 LOM
479 DOUBLE
480 UNSIGN

: CALCULATEHANDAXISCOUNTS
831 MOVEHAND

752 TESTHANDPOSITION
755 DOUBLE

759 DOUBLE

762 DOUBLE

763 DOUBLE

FUNCT: CALIBRATIONSCREEN
USERS: 2228 ZYMATEPROGRAMMING
CALLS: 962 CLEARFUNCTIONAREA

971 FORCEUPPER

982 DISPLAY

996 DISPLAY

1008 FDISPLAY

1013 FDISPLAY

1021 DISPLAY

1026 FDISPLAY
DISPLAY

......................................................................

FUNCT: CHANGELOCATIONSCREEN
USERS: 2111 ZYMATEHANDPROGRAMMING
CALLS: 1962 UPDATELASTNAME

1984 DISPLAY

1993 DISPLAY

FUNCT: CLEARFUNCTIONAREA
USERS: 427 BASECOORDINATESCREEN
992 CALIBRATIONSCREEN

1108 WRISTCALIBRATIONSCREEN

2015 DELETECOMMANDSCREEN
2139 ZYMATEHANOPROGRAMMING
2244 ZYMATEPROGRAMMING

CALLS: 216 DISPLAY

FILE=ORCA1.CC

429 DISPLAY
441 SIZE

FILE=ORCA2.CC
479 BASESPEEDSCREEN
412 STROBECHAR
492 YELLPOSITION

FILE=ORCA1.CC
2179 ZYMATEPROGRAMMING

393 DISPLAY
399 DISPLAY
4064 DISPLAY

FILE=ORCA1.CC

509 DISPLAY
515 DISPLAY
525 GETBASEFORCEVALUES

FILE=ORCA1.CC

467 DISPLAY
479 BASEFKEYS
491 STORECOMMANDVARIABLE

FILE=ORCA3.CC

478 0DIV
479 DOUBLE
479 DOIV
480 DOUBLE

FILE=ORCA3.CC

755 Low
759 LOW
759 1A8S
762 DOUBLE
763 DOD1V

FILE=ORCA1.CC

964 DISPLAY

979 DOCAL

982 LAST

997 DOBASEZEROS

1009 FDISPLAY

1014 SETUPROBOTMESSAGE
1022 FDISPLAY

1027 FDISPLAY

1046 MOVEZYMATE

FILE=ORCA1.CC
2207 2YMATEPROGRAMMING
1963 FINPUT
1985 SETRELATIVE
1996 TYPEN

FILE=ORCA1.CC
465 BASESPEEDSCREEN
996 RACKSETUPSCREEN
1157 HANDCOORD INATESCREEN
2060 ZYMATEHANDPROGRAMMING
2178 2YMATEPROGRAMMING
2262 ZYMATEPROGRAMMING
216 LAST

DISPLAY
FINDB

BASESENSESCREEN
INPUT
MOVEZYMATE

ZYMATEPROGRAMMING

DISPLAY
DISPLAY

DISPLAY
LAST
D1SPLAYBASEFORCES
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431 DISPLAY
446 STORECOMMANDVARIABLE

PROGRAMM ] NGCOMMAND SCREEN
LOADDATABASE
RECEIVEMESSAGETIMEDWAIT

ZYMATEPROGRAMMING

DISPLAY
DISPLAY

DISPLAY
BASEFKEYS
STORECOMMANDVARIABLE

DISPLAY
FINDB
STORECOMMANDVAR IABLE

DISPLAY

LAST
CLEARFUNCTIONAREA
CLEARFUNCT IONAREA
FDISPLAY
COMMUN 1 CATEW] THROBOT
FOISPLAY
SETFACTORYCAL
TELLPOSITION

LOOKUPEXPSYMBOL
DISPLAY
TYPEN

BASESENSESCREEN
CALIBRATIONSCREEN
HANDSPEEDSCREEN
ZYMATEHANDPROGRAMMING
ZYMATEPROGRAMMING

DISPLAY
SIZ2E

DOUBLE
LOW
DMUL

755 ODIV
759 OMUL
762 DDIV
762 LOM
763 DMUL

966 DISPLAY

980 DISPLAY

994 DISPLAY

1006 DISPLAY

1011 FDISPLAY

1018 SETUPROBOTMESSAGE
1024 FDISPLAY

1033 SAVECALIBRATIONDATA

1974 DISPLAY
1989 SETHAND
2001 DISPLAY

551 MONUMENTSCREEN

1067 WRISTCALIBRATIONSCREEN
1237 HANDSENSESCREEN

2087 ZYMATEHANDPROGRAMMING
2196 2YMATEPROGRAMMING

220 DISPLAY



: CLEARNAMEAREA

: COMMUNICATEWI THROBOT

CLEARKEYBOXES
1348 HANDDEFINITIONSCREEN
206 DISPLAY

552 MONUMENTSCREEN
227 DISPLAY

99 GETPOSITION

529 LOADDATABASE

790 ZYMATEHANDWAIT

934 GETWRISTFORCEVALUES
1604 MOVETOLOCATIONSCREEN
2662 INITZYMATE

CALLS 231 COMPUTECHECKSUM
FUNCT: COMPUTEABSOLUTE
USERS: 1536 MOVETOLOCATIONSCREEN
CALLS 294 SAL
FUNCT: COMPUTECHECKSUM
USERS 231 COMMUNICATEW! THROBOT
CALLS
FUNCT: COMPUTEHAND
USERS: 1548 MOVETOLOCATIONSCREEN
CALLS 310 SAL
FUNCT: COMPUTERACKLOCATION
USERS: 2526 INITZYMATE
CALLS: 1286 MOVETORACKINDEX
1296 FIX
FUWNT: COMPUTERELATIVE
' : 1542 MOVETOLOCATIONSCREEN
L 302 SAL
. .f: DELETECOMMANDSCREEN
USERS: 2114 2YMATEHANDPROGRAMMING
CALLS: 2015 CLEARFUNCTIONAREA
2032 DISPLAY
FUNCT: DISPLAYBASEFORCES
USERS: 526 BASESENSESCREEN
CALLS: 637 DISPLAY
652 DISPLAY
663 DISPLAY

: DISPLAYBASEFUNCTIONKEYS

: DISPLAYCOLLISIONMESSAGE

: DISPLAYCURRENTGRIPFORCE

FUNCT:
USERS:
CALLS:

1349 HANDDEFINITIONSCREEN
362 DISPLAY
368 DISPLAY

349 STOPANDRE INITROBOT
211 DISPLAY

235 TYPEN

253 TYPEN

1254 HANDSENSESCREEN
620 DISPLAY

DISPLAYCURRENTHAND
998 RACKSETUPSCREEN
883 DISPLAY

DISPLAYHANDFUNCTIONKEYS
1355 HANDDEFINITIONSCREEN
377 DISPLAY
383 DISPLAY

DISPLAYMAINSCREEN
2153 ZYMATEPROGRAMMING
336 DISPLAY
342 DISPLAY
347 DISPLAY

FILE=ORCA1.CC
1354 HANDDEFINITIONSCREEN
206 LAST

FILE=ORCA1.CC
227 LAST

FILE=ORCA3.CC
289 DOPOSITIONCONTROL
776 ZYMATEHANDWAIT
818 SAVECALIBRATIONDATA
1015 CALIBRATIONSCREEN
‘614 MOVETOLOCATIONSCREEN

235 SENDMESSAGETILLGOODSTATUS

FlLE ‘ORCA2.CC
2506 INITZYMATE
295 SAL

FILE=ORCA2.CC
2514 INITZYMATE
311 SAL

FILE=ORCA2.CC
2813 INITZYMATE
1290 GETRAM
'302 TYPES

FI1LE=ORCA2.CC
2510 INITZYMATE
303 SAL

FILE=ORCA1.CC
2224 ZYMATEPROGRAMMING
2017 DISPLAY
2036 DELETEEXPSYMBOL

FILE=ORCA2.CC

641 DISPLAY
655 UNSIGN

FILE=ORCA1.CC
2154 ZYMATEPROGRAMMING
363 DISPLAY
369 DISPLAY

FILE=ORCAZ.CC

217 TYPEN
241 TYPEN
259 TYPEN

FILE=ORCA2.CC
624 DISPLAY

FILE=ORCA2.CC
1109 RACKSETUPSCREEN
886 FDISPLAY

FILE=ORCAT.CC
2059 ZYMATEHANDPROGRAMMING
378 DISPLAY
384 DISPLAY

FILE=ORCA1.CC
337 DISPLAY

343 DISPLAY
348 DISPLAY

2058 2YMATEHANDPROGRAMMING
207 DISPLAY

318 REDOPOSITIONCONTROL
780 GETCALIBRATIONDATA
821 SAVECALIBRATIONDATA
1019 CALIBRATIONSCREEN
1624 MOVETOLOCATIONSCREEN

242 RETURNCHECKSUMOK

1291 MOVB

2018 DISPLAY
2039 DISPLAY

644 1ABS
655 1ABS
666 UNSIGN

2243 ZYMATEPROGRAMMING
364 DISPLAY
370 DISPLAY

221 SHR
245 SHR

379 DISPLAY
385 DISPLAY

338 DISPLAY
344 DISPLAY
349 DISPLAY
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2242 2YMATEPROGRAMMING
207 LAST

326 REDOPOSITIONCONTROL
784 GETCALIBRATIONDATA
882 LOADDATAWRIST
1118 WRISTCALIBRATIONSCREEN
2601 INITZYMATE

1292 LOOKUPEXPSYMBOL
1304 TYPECRLF

2019 FINPUT
2043 DISPLAY

644 UNSIGN
656 DISPLAYNUMBER
667 DISPLAYNUMBER

365 DISPLAY
371 DISPLAY

223 TYPEN
247 TYPEN

339 DISPLAY
345 DISPLAY
350 DISPLAY



C-00C

1170 HAKDFKEYS
1182 STORECOMMANDVARIABLE

: HANDDEFINITIONSCREEN

UoeuS?
CALLS:

: HANDFKEYS
876 MOVEHANDT!LLACKNOWLEDGE

: HANDFUNCTIONSCREEN

2098 2YMATEHANDPROGRAMMING
1278 CLEARFUNCTIONAREA
1296 LOOKUPEXPSYMBOL

1309 DISPLAY

1341 DISPLAY

1350 LAST

1354 CLEARKEYBOXES

1370 FIX

1373 GETDICTIONARYHANDOFFSETS

1382 CHANGEEXPSYMBOL

513 STROBECHAR
574 DISPLAY
591 STOPANDREINITROBOT

2061 ZYMATEHANDPROGRAMMING
411 DISPLAY

1171 S1ZE

FILE=ORCA1.CC

1282 LOW

1299 DISPLAY

1310 DISPLAY

1342 MOVEHANDTILLACKNOWLEDGE
1351 DISPLAY

1355 DISPLAYHANDFUNCTIONKEYS
1372 FIX

1374 MOVB

1385 DISPLAYCURRENTHAND

FILE=ORCAZ2.CC
1170 HANDCOORD INATESCREEN
513 FORCEUPPER
578 TELLPOSITION

FILE=0RCA1.CC
2082 ZYMATEHANDPROGRAMMING
412 DISPLAY
418 DISPLAY
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: INITZYMATE

: HANDSENSESCREEN

2092 ZYMATEHWANDPROGRAMMING
1237 CLEARFUNCTIONAREA
1246 LAST

1254 DISPLAYCURRENTGRIPFORCE

: HANODSPEEDSCREEN

2086 ZYMATEHANDPROGRAMMING
1195 CLEARFUNCTIONAREA
1204 LAST

1218 STORECOMMANDVARIABLE

2357 GETRAM

2373 STOREEXPSYMBOL

2388 CHANGEEXPSYMBOL
2413 LOADDATAWRIST

2451 CLEARSCREEN

2469 TYPEN

2487 TYPECRLF

2506 COMPUTEABSOLUTE
2526 COMPUTERACKLOCATION
2562 TESTNEWFORPENDING
2576 RANGECHECKPOSITION
2598 SETUPROBOTMESSAGE
2618 RECEIVEMESSAGETIMEOWAIT
2637 VIBRATORUNITS

2662 COMMUNICATEWITHROBOT
2681 FLOAT

2700 RANGECHECKEDSPEEDIN
2713 LOADDATABASEWAIT
2729 SIGNED

2761 FLOAT

2764 GETWRISTFORCEVALUES
2782 ZYMATEWAIT

2789 RECEIVEMESSAGETIMEDWAIT
2799 LOOKUPEXPSYMBOL
2827 TYPEN

2847 LOADDATABASEWAIT
2873 FIX

2891 GETPOSITION

2905 FLOAT

2938 2YMATEHANDWAIT
RETURNTOEXEC

: INITZYMATEROBOT

USERS:
CALLS:

2412 INITZYMATE

1338 GETRAM

1355 GETRAM

1366 GETCALIBRATIONDATA
1391 GETPOSITION

FILE=ORCA1.CC

1239 DISPLAY
1251 HANDFKEYS
1259 STORECOMMANDVARIABLE

FILE=ORCA1.CC

1197 DISPLAY
1209 HANDFKEYS
1221 STORECOMMANOVARIABLE

FILE=ORCA1.CC

2359
2376
2391
2614
2453
27
2488
2510
2549
2563
2577
2601
2619
2638
2666
2688
2701
2n7
2729
2748
2776
2783
2790
2804
2828
2863
2877

SIZE

TYPEN

TYPEN

LOADDATABASE

TYPEN

TYPECRLF
RETURNTOEXEC
COMPUTERELATIVE
TESTNEWFORPEND ING
RANGECHECKPOSITION
FIX

COMMUN ICATEW! THROBOT
GETWRISTFORCEVALUES
COMMUN 1 CATEW] THROBOT
FLOAT
RANGECHECKEDSPEEDIN
LOADDATABASEWA!T
FLOAT

FLOAT
RANGECHECKEDSPEEDIN
ZYMATEWALT
RECEIVEMESSAGETIMEDWALIT
GETBASE FORCEVALUES
SAL

TYPECRLF
GETDICTIONARYHANDOFFSETS
FLOAT

2892 FLOAT

2914 RETURNTOEXEC

2943 MOVEHAND

FILE=ORCA2.CC

1338 SI2E

1356 move

1368 SETFACTORYCAL
1394 MOVEHAND

1171 FINDB 1176 STORECOMMANDVARIABLE
1283 HIGH 1285 LOOKUPEXPSYMBOL
1303 SAL 1304 SAL
1311 FINPUT 1318 LOOKUPEXPSYMBOL
1348 CLEARKEYBOXES 1349 DISPLAYBASEFUNCTIONKEYS
1351 LAST 1352 DISPLAY
1370 FLOAT 1370 CoS
1372 FLOAT 1372 SIN
1375 SIZE 1375 SIZE
1388 DISPLAY 1394 DISPLAY
1209 HANDSPEEDSCREEN 1251 HANDSENSESCREEN
522 INPUT 531 LOADDATAWRIST
581 MOVEHAND 583 RECEIVEMESSAGETIMEDWAIT
2088 ZYMATEHANDPROGRAMMING 2094 2YMATEHANOPROGRAMMING
413 DISPLAY 414 DISPLAY
419 DISPLAY 420 DISPLAY
1240 DISPLAY 1241 DISPLAY
1252 FINOB 1252 SIZE
1262 STORECOMMANDVARIABLE 1265 STORECOMMANDVARIABLE
1198 DISPLAY 1199 DISPLAY
1210 SIZE 1210 FINDB
1224 STORECOMMANDVARIABLE
2365 LOW 2366 HIGH
2377 TYPECRLF 2383 SIZE
2392 TYPECRLF 2394 FREERAM
2419 RECEIVEMESSAGE 2430 SHR
2457 TYPEN 24661 TYPEN
2472 TYPEN 2476 FORCEUPPER
26497 GETRAM 2501 ZYMATEPROGRAMMING
2514 COMPUTEHAND 2520 TYPEN
2550 RANGECHECKPOSITION 2551 FIX
2564 FIX 2568 FLOAT
2581 FLOAT 2596 F1X
2604 GETPOSITION 2610 STOPMONITOR
2620 FLOAT 2635 FIX
2642 FLOAT 2657 FiIX
2673 RANGECHECKEDSPEEDIN 2677 LOADDATABASEWAIT
2689 LOADDATABASEWAIT 2693 FLOAT
2705 SIGNED 2705 FLOAT
2717 SIGNED 27264 RANGECHECKEDSPEEDIN
2736 RANGECHECKEDSPEEDIN 2737 LOADDATAWRISTWAILT
2749 LOADDATAWRISTWAIT 2753 FLOAT
2777 RECEIVEMESSAGETIMEDWALT 2778 GETBASEFORCEVALUES
2784 GETBASEFORCEVALUES 2785 FLOAT
2791 FLOAT 2794 GETRAM
2805 SAL 2806 SAL
2836 TYPEN 2837 TYPECRLF
2865 MOVB 2871 TESTNEWFORPENDING
2884 TESTNEWFORPENDING 2885 RANGECHECKPOSITION
2899 TESTNEWFORPENDING 2900 RANGECHECKPOSITION
2920 ZYMATEMWAIT 2925 MOVEZYMATE
2946 LYMATEHANDWALY 2954 RETURNTOEXEC
1340 CREATEEXCHANGE 1342 RESETMESSAGEAREAANDUART
1358 CURRENTCS 1363 CREATETASK
1373 LAST 1386 GETPOSITION
1400 ZYMATEWAIT 1401 2YMATEHANDWAIT
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354 DISPLAY 356 DISPLAY

. . DISPLAYNUMBER FILE=ORCA3.CC

§: 628 DISPLAYCURRENTGRIPFORCE 645 DISPLAYBASEFORCES 656 DISPLAYBASEFORCES 667 D1SPLAYBASEFORCES
LaLLS: 1088 DISPLAY
FUNCT: DIVRND FILE=ORCA3.CC
USERS: 935 GETWRISTFORCEVALUES 936 GETWRISTFORCEVALUES 937 GETWRISTFORCEVALUES 2597 INITZYMATE
CALLS:

FUNCT: DOBASEZERQS FILE=ORCA1.CC

USERS: 997 CALIBRATIONSCREEN
CALLS: 839 STROBECHAR 839 FORCEUPPER 848 INPUT 881 MOVEZYMATE
FUNCT: DOCAL FILE=ORCA1.CC
USERS 979 CALIBRATIONSCREEN 981 CALIBRATIONSCREEN 1083 WRISTCALIBRATIONSCREEN 1085 WRISTCALIBRATIONSCREEN
CALLS: 776 STROBECHAR 780 VALUEENTERED 788 ASCIITOREAL 801 FIX
804 LOW 804 DOUBLE 804 UNSIGN 804 DOIV
804 DOUBLE 805 UNSIGN BOS UNSIGN 805 SIGNED
805 SIGNED 805 SIGNED 808 SIGNED 813 DISPLAY
FUNCT: DOPOSITIONCONTROL FILE=ORCA3.CC
USERS 680 MOVEZYMATE 836 MOVEHAND
CALLS 282 SETUPROBOTMESSAGE 283 LOW 284 HIGH 285 LOW
288 HIGH 289 COMMUNICATEWITHROBOT 290 STOPMONITOR

FUNCT: DOWR!STZEROS FILE=ORCA1.CC

USERS: 1100 WRISTCALIBRATIONSCREEN
CALLS 906 STROBECHAR 906 FORCEUPPER 915 INPUT 948 MOVEHAND
FUNCT FILE=ORCA2.CC

: FORCEUPPER

USERS 412 BASEFKEYS $13 HANDFKEYS 593 MONUMENTSCREEN 608 MONUMENTSCREEN
971 CALIBRATIONSCREEN 1017 RACKSETUPSCREEN 1048 RACKSETUPSCREEN 1075 WRISTCALIBRATIONSCREEN
2256 IYMATEPROGRAMMING 2476 INITZYMATE

¢ .2 GETBASEFORCEVALUES FILE =ORCA3.CC

*S: 525 BASESENSESCREEN 2778 INITZYMATE 2784 INITZYMATE 2790 INITZYMATE
. .LS: 919 SETUPROBOTMESSAGE 920 COMMUNICATEWITHROBOT 921 TOINTEGER 922 TOINTEGER
FUNCT: GETCALIBRATIONDATA FKL! =ORCA2.CC
USERS: 1366 INITZYMATEROBOT
CALLS: 779 SETUPROBOTMESSAGE 780 COMMUNICATEW]THROBOT 783 SETUPROBOTMESSAGE 784 COMMUNICATEMWITHROBOT
788 COMMUNICATEWI THROBOT 789 MOVW
FUNCT: GETDICTIONARYHANDOFFSETS FILF-ORCAZ cc
USERS: 1077 RACKSETUPSCREEN 1373 HANDOEFINITIONSCREEN 1740 MOVETOLOCAT IONSCREEN 2863 INITZYMATE
CALLS 893 SAL 894 SAL ' 895 SAL
FUNCT: GETPOSITION FlLt--ORCAZ cc
USERS: 361 STOPANDREINITROBOT 362 STOPANDREINITROBOT 1386 INIT2YMATEROBOT 1391 INITZYMATEROBOT
CALLS: 98 SETUPROBOTMESSAGE 99 COMMUNICATEWI THROBOT 111 001V 111 DOUBLE
111 Low 111 SIGNED 120 DMUL 120 DOUBLE
120 SIGNED 120 001V 120 DOUBLE 129 DOUBLE
129 001V 129 DMUL 129 SIGNED 129 DOUBLE
139 LOoW 139 DOUBLE 139 SIGNED 139 DOUBLE
143 DO1V 143 DOUBLE 143 LOW 143 SIGNED
143 OMUL 152 0DIV 152 DOUBLE 152 DMUL
152 SIGNED 152 DOUBLE 173 DOUBLE 173 SIGNED
173 DDIV 173 DOUBLE 173 OMUL
FUNCT: GETSCALEDDATA FILE=ORCA1.CC
USERS: 1567 MOVETOLOCATIONSCREEN 1572 MOVETOLOCATIONSCREEN 1577 MOVETOLOCATIONSCREEN 1582 MOVETOLOCATI1ONSCREEN
1597 MOVETOLOCAT{ONSCREEN 1619 MOVETOLOCATIONSCREEN 1748 MOVETOLOCATIONSCREEN 1753 MOVETOLOCATIONSCREEN
CALLS: 1436 FIX

FUNCT: GETSCALEDRNY FILE=ORCA1.CC

1911 MOVETOCOORD INATESSCREEN 1920 MOVETOCOORD INATESSCREEN 1929 MOVETOCOORD I NATESSCREEN

USERS: 1902 MOVETOCOORD INATESSCREEN
CALLS: 1875 ASCIITOREAL 1876 FLOAT 1878 FLOAT 1882 FLOAT
£ 2T: GETWRISTFORCEVALUES FILE=ORCA3.CC
3: 1253 HANDSENSESCREEN 2619 INITZYMATE 2764 INITZYMATE
S: 933 SETUPROBOTMESSAGE 934 COMMUNICATEWITHROBOT 935 TOINTEGER 935 DIVRND
937 TOINTEGER 937 DIVRND

FUNCT: HANDCOORDINATESCREEN FILE=ORCA1.CC
USERS: 2080 ZYMATEHANDPROGRAMMING
CALLS: 1157 CLEARFUNCTIONAREA 1159 DISPLAY 1160 DISPLAY 1161 DISPLAY
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FUNCT:
USERS:

FUNCT:
USERS:
CALLS:

FUNCT:
USERS:

CALLS:

- INPUTANDMOVE TORACK INDEX

1553 MOVETOLOCATIONSCREEN
1408 DISPLAYCURRENTHAND

LOADDATABASE
173 LOADDATABASEWAIT
1633 MOVETOLOCATIONSCREEN
246146 INITZYMATE
495 SETUPROBOTMESSAGE

LOADDATABASEWALT
2677 INITZYMATE
172 ZYMATEWAIT

LOADDATAMRIST
185 LOADDATAWRISTWAIT
2076 2YMATERANDPROGRAMMING
851 SETUPROBOTMESSAGE

FILE=ORCA1.CC
1694 MOVETOLOCATIONSCREEN
16409 DISPLAY

FILE=ORCA3.CC
430 BASEFKEYS
1639 MOVETOLOCATIONSCREEN

529 COMMUNICATEWITHROBOT

FILE=ORCA1.CC
2689 INITZYMATE
173 LOADDATABASE

FILE=ORCA3.CC
531 HANDFKEYS
24613 INITZYMATE
882 COMMUNICATEWITHROBOT

FUNCT:
USERS:
CALLS:

LOADDATAWRISTWAIT
2725 INITZYMATE
184 ZYMATEHANDWAIT

FILE=ORCAY.CC
2737 INITZYMATE
185 LOADDATAWRIST

FUNCT:
USERS:
CALLS:

T:
! S:

FUNCT:
USERS:
CALLS:

FILE=ORCA1.CC

FUNCT:
USERS:
CALLS:

FILE=ORCA1.CC

FUNCT :
USERS:
CALLS:

MONUMENTSCREEN

2214 2YMATEPROGRAMMING
S51 CLEARFUNCTIONAREA
560 LOMW
587 DISPLAY
602 TYPECHAR
635 DISPLAY
650 STOREEXPSYMBOL
676 SIZE
705 CHANGEEXPSYMBOL

MOVEHAND
380 STOPANDREINITROBOT
1764 MOVETOLOCATIONSCREEN

831 CALCULATEHANDAXISCOUNTS

MOVE HANDT I L LACKNOWLEDGE
1342 HANDDEFINITIONSCREEN
876 HANDFKEYS

MOVETOCOORD I NATESSCREEN
2108 2YMATEHANDPROGRAMMING
1894 UPDATELASTNAME
1911 GETSCALEDRN1
1926 RESTOREPOSITION
1940 VALUEENTERED
1953 DISPLAY

MOVETOLOCAT |ONSCREEN
2105 2YMATEHANDPROGRAMMING
1464 UPDATELASTNAME
1474 MOVB
1495 VALUEENTERED
1542 COMPUTERELATIVE
1567 GETSCALEDDATA
1581 RANGECHECKVALUE
1592 GETSCALEDDATA
1605 2YMATEHANDWALT
1614 COMMUNICATEWITHROBOT
1628 FLOAT
1633 LOADDATABASE
1638 UNSIGN
1644 FIX
1649 FLOAT
1655 FLOAT
1661 RANGECHECKVALUE
1663 LOADDATANRIST
1668 UNSIGN
1678 LOOKUPEXPSYMBOL
1694 INPUTANDMOVE TORACKINDEX
1743 DISPLAYCURRENTHAND
1757 RANGECHECKVALUE
1774 DISPLAY
1797 DISPLAY

FILE=ORCA1.CC

552 CLEARNAMEAREA
561 HIGH

588 FDISPLAY

604 DISPLAY

636 MOVEZYMATETILLACKNOWLEDGE

654 CHANGEEXPSYMBOL
676 SIZE
708 LAST

FILE=ORCA3.CC
581 HANDFKEYS

1950 MOVETOCOORD INATESSCREEN

834 ZYMATEHANOWAIT

FILE=ORCA2.CC

2204 ZYMATEPROGRAMMING
1895 VALUEENTERED

1913 VALUEENTERED

1929 GETSCALEDRN?

1944 RESTOREPOSITION
1956 TELLPOSITION

2201 ZYMATEPROGRAMMING
1465 LAST

1479 FINDSYMBOL

1497 ASCIITOREAL
1547 DISPLAY

1571 RANGECHECKVALUE ,
1582 GETSCALEDDATA
1596 RANGECHECKVALUE
1610 RANGECHECKVALUE
1618 RANGECHECKVALUE
1628 FLOAT

1637 RANGECHECKVALUE
1639 LOADDATABASE
1644 UNSIGN

1650 UNSIGN

1655 FLOAT

1661 FLOAT

1667 RANGECHECKVALUE
1669 LOADDATAWRIST
1684 SAL

1703 DISPLAY

1747 RANGECHECKVALUE
1758 GETSCALEDDATA
1785 DISPLAY

1800 DISPLAY

1899
1917
1931
1947

1465
1482
1535
1548
1572
1586
1597
1611
1619
1628
1637
1643
1645
1650
1656
1661
1667
1673
1685
1T
1748
1763
1788
1809

BASEFKEYS

MOVE TOLOCATIONSCREEN

UPDATELASTNAME
LOOKUPEXPSYMBOL
DISPLAY
FORCEUPPER
DISPLAY

DISPLAY

DISPLAY

DISPLAY

SETFACTORYCAL
INITZYMATE

DOPOS I TIONCONTROL

RESTOREPOSITION
RESTOREPOSITION
VALUEENTERED
GETSCALEDRN1

DISPLAY

MOove

DISPLAY
COMPUTEHAND
GETSCALEDDATA
RANGECHECKVALUE
GETSCALEDDATA
FIX
GETSCALEDDATA
RANGECHECKVALUE
FLOAT

FLOAT
LOADDATABASE
FIX

FIX

FLOAT

FLOAT
UPDATELASTNAME
SAL

DISPLAY
GETSCALEDDATA
MOVEZYMATE
DISPLAY
DISPLAY

678 MOVEZYMATE
1651 MOVETOLOCATIONSCREEN

554 LAST

567 FINDSYMBOL
593 FORCEUPPER
608 GETCHAR

644 FINPUT

670 MOVB

698 SETABSOLUTE
711 DISPLAY

1902 GETSCALEDRN1
1920 GETSCALEDRN1
1935 RESTOREPOSITION
1949 MOVEZYMATE

1466 DISPLAY

1488 DISPLAY

1536 COMPUTEABSOLUTE
1553 INPUTANDMOVETORACKINDEX
1576 RANGECHECKVALUE
1587 GETSCALEDDATA
1601 SETUPROBOTMESSAGE
1612 SETUPROBOTMESSAGE
1621 SETUPROBOTMESSAGE
1629 FIX

1637 FLOAT

1643 RANGECHECKVALUE
1649 FLOAT

1651 LOADDATABASE
1656 UNSIGN

1662 FIX

1667 FLOAT

1674 FINPUT

1686 SAL

1740 GETDICTIONARYHANDOFFSETS
1752 RANGECHECKVALUE
1764 MOVEHAND

1791 DISPLAY

1812 DISPLAY
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1824 TELLPOSITION
1841 FOISPLAY

: MOVETORACKINDEX
UsenS: 1120 RACKSETUPSCREEN
CALLS: 910 FIX

933 SIGNED
934 SIGNED
937 FIX
944 COS

FILE=ORCA3.CC

FUNCT: MOVEZYMATE

USERS: 379 STOPANDREINITROBOT

1158 RACKSETUPSCREEN

2925 INITZYMATE

559 CALCULATEBASEAXISCOUNTS
578 1ABS

CALLS:

FILE=ORCA2.CC

FUNCT: MOVE2YMATETILLACKNOWLEDGE
USERS: 636 MONUMENTSCREEN
1353 HANDDEFINITIONSCREEN

CALLS: 863 BASEFKEYS

FILE=ORCA1.CC

FUNCT: PROGRAMMINGCOMMANDSCREEN
USERS: 2218 2YMATEPROGRAMMING
CALLS: 724 CLEARFUNCTIONAREA

731 DISPLAY

745 STOREIMMEDIATECOMMAND

FUNCT: RACKSETUPSCREEN
USERS: 2210 2YMATEPROGRAMMING
CALLS: 995 GETRAM

1005 LOOKUPEXPSYMBOL

1035 DISPLAY

1056 DISPLAY

1068 LAST

1089 DISPLAY

1115 MOVEZYMATET!LLACKNOWLEDGE

1124 DISPLAY

1132 SQRT

1135 SIN

1156 MOVETORACKINDEX

1162 DISPLAY

1170 FLOAT

1173 cos

1185 FINPUT

1202 FOISPLAY

1210 FLOAT

1212 FLOAT

1214 SIN

1240 DISPLAY

1256 STOREEXPSYMBOL

FILE=ORCA1.CC

FUNCT: RANGECHECKEDSPEEDIN

USERS: 2673 INITZYMATE
2748 INITZYMATE
CALLS: 2289 FLOATY

2297 SIGNED

<829 MOVB
+845 DISPLAY

FILE=ORCAZ2.CC

1156 RACKSETUPSCREEN
919 TYPEN

933 FLOAT

935 SIGNED

941 SQRT

495 BASEFKEYS
1199 RACKSETUPSCREEN

576 UNSIGN
674 ZYMATEWALT
1115 RACKSETUPSCREEN

866 LOADDATABASE

726 DISPLAY
734 LAST

748 STORE IMMED [ATECOMMAND

FILE=ORCAZ2.CC

996 CLEARFUNCTIONAREA
1016 DISPLAY

1039 DISPLAY

1057 FINPUT

1071 LOOKUPEXPSYMBOL
1098 FOISPLAY

1120 MOVETORACKINDEX
1125 DISPLAY

1133 FLOAT

1136 FLOAT

1157 TELLPOSITION

1163 MOVEZYMATET1LLACKNOWLEDGE

1170 FLOAT

1174 SIN

1197 MOVETORACKINDEX
1203 DISPLAY

1211 ATAN

1213 FLOAT

1214 FLOAT

1241 MOVE2YMATETILLACKNOWLEDGE

1260 CHANGEEXPSYMBOL

2688 INITZYMATE

2289 SIGNED
2297 FLOAT

1830 REALTOASCII
1851 DISPLAY

1197 RACKSETUPSCREEN
920 TYPECRLF

934 FLOAT

935 FLOAT

942 ATAN

838 SETFACTORYCAL
1390 INITZYMATEROBOT

576 1ABS
678 LOADDATABASE

1126 RACKSETUPSCREEN
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1834 MOVB

1286 COMPUTERACKLOCATION
925 DISPLAY

934 SIGNED

935 FLOAT

943 FLOAT

964 FIX

881 DOBASEZEROS
1763 MOVETOLOCATIONSCREEN

577 1ABS
680 DOPOSITIONCONTROL

727 DISPLAY 728 DISPLAY
739 BASEFKEYS 740 FINDB
751 STORE IMMED IATECOMMAND 754 STORE IMMED I ATECOMMAND

997 UPDATELASTNAME
1017 FORCEUPPER
1047 DISPLAY
1063 DISPLAY

1077 GETDICTIONARYHANDOFFSETS

1109 DISPLAYCURRENTHAND
1121 TELLPOSITION

1126 MOVEZYMATETILLACKNOWLEDGE

1133 ATAN

1137 DISPLAY

1158 MOVEZYMATE
1168 FLOAT

1170 ATAN

1175 FLOAT

1198 TELLPOSITION

1204 MOVEZYMATETILLACKNOWLEDGE

1211 FLOAT
1213 SIGNED
1215 SIGNED
1246 FLOAT
1265 DISPLAY

2700 INITZYMATE

2291 FLOAT
2301 FIX

FUNCT: RANGECHECKPOSITION
USERS: 2550 INITZYMATE

FILE=ORCA1.CC

FUNCT: RANGECHECKVALUE

USERS: 1566 MOVETOLOCATIONSCREEN
1596 MOVETOLOCATIONSCREEN
1643 MOVETOLOCATIONSCREEN
1747 MOVETOLOCATIONSCREEN
CALLS:

FILE=0RCA3.CC

FUNFT: REDOPOSITIONCONTROL
416 2YMATEWAIT
311 SETUPROBOTMESSAGE
317 HIGH

FILE=O0RCAl.CC

2563 INITZYMATE

1571 MOVETOLOCATIONSCREEN
1610 MOVETOLOCATIONSCREEN
1649 MOVETOLOCATIONSCREEN
1752 MOVETOLOCATIONSCREEN

793 ZYMATEHANDWAIT

312 LW

318 COMMUNICATEWITHROBOT
323 HIGH

1576 MOVETOLOCATIONSCREEN
1618 MOVETOLOCATIONSCREEN
1655 MOVETOLOCATIONSCREEN
1757 MOVETOLOCAT IONSCREEN

313 HIGH
319 SETUPROBOTMESSAGE
324 LOM

FUNCT: RESETMESSAGEAREAANDUART
USERS:

167 SENDMESSAGETILLGOODSTATUS

FILE=0RCA3.CC

1342 INITZYMATEROBOT

998 DISPLAYCURRENTHAND
1017 GETCHAR
1048 FORCEUPPER
1067 FINPUT
1078 movB
1119 LOADDATABASE
1122 MOVEZYMATE
1131 FLOAT
1133 FLOAT
1141 FOISPLAY
1160 DISPLAY
1169 SQRT
1171 FLOAT
1176 DISPLAY
1199 MOVEZYMATE
1209 FLOAT
1211 FLOAT
1213 cos
1215 FLOAT
1248 SIZE
1269 DISPLAY

2712 INIT2YMATE

2291 SIGNED
2301 UNSIGN

1581 MOVETOLOCATIONSCREEN
1628 MOVETOLOCATIONSCREEN
1661 MOVETOLOCAT [ONSCREEN
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CALLS:

118 TIME
134 TIME

: RESTOREPOSITION

: RETURNCHECKSUMOK

: RETURNTOEXEC

1 SAVECAL IBRATIONDATA

: SENDMESSAGET[LLGOODSTATUS

: SETABSOLUTE

: SETFACTORYCAL

’ S:

: SETRELATIVE

1899 MOVETOCOORD INATESSCREEN

2232 2YMATEPROGRAMMING

242 COMMUNICATEWITHROBOT

2488 INITZYMATE
2342 SENDMESSAGE

1033 CALIBRATIONSCREEN
816 SETUPROBOTMESSAGE

235 COMMUNICATEWITHROBOT
160 SENDMESSAGE
175 FOISPLAY

698 MONUMENTSCREEN

1032 CALIBRATIONSCREEN
838 MOVEZYMATE

SETHAND
755 STOREROBOTPOSITION

766 STOREROBOTPOSITION

CALLS 278 SAR
FUNCT: SETUPROBOTMESSAGE
USERS 98 GETPOSITION
358 2YMATEWAIT
787 GETCALIBRATIONDATA
933 GETWRISTFORCEVALUES
1601 MOVETOLOCATIONSCREEN
2659 INITZYMATE
CALLS 146 SIZE
FUNCT: STOPANDREINITROBOT
USERS: 422 ZYMATEWAIT
CALLS: 338 TYPEN
361 GETPOSITION
383 STROBEKEYPAD
FUNCT: STOPMONITOR
USERS 290 DOPOSITIONCONTROL
CALLS 256 SENDMESSAGE
FUNCT: STOPPROGRAM
USERS
CALLS: 1612 GETRAM
1446 RECE!VEMESSAGE
FUNCT: STOREANDCHECKSYMBOL
USERS 712 STORECOMMANDVARIABLE
CALLS 673 NOV8
FUNCT: STORECOMMANDVARIABLE
USERS: 446 BASECOORDINATESCREEN
494 BASESPEEDSCREEN
1179 HANDCOORD INATESCREEN
1224 HANDSPEEDSCREEN
CALLS 701 DISPLAY
FUNCT: STOREIMMED [ATECOMMAND

USERS:

745 PROGRAMMINGCOMMANDSCREEN

122 TIME

FILE=ORCA1.CC
1908 MOVETOCOORDINATESSCREEN

FILE=ORCAY.CC
2914 INITZYMATE

FILE=ORCA2.CC
1043 CALIBRATIONSCREEN
817 MOW

FILE=ORCA3.CC

161 RECEIVEMESSAGE
179 RELEASE

FILE=ORCAZ.CC
761 STOREROBOTPOSITION
270 SAR

FILE=ORCA2.CC
1135 WRISTCALIBRATIONSCREEN
851 MOVEHAND

FILE=ORCAZ.CC
1989 CHANGELOCATIONSCREEN

FILE=ORCA2.CC
1985 CHANGELOCAT IONSCREEN
279 SAR

FILE=ORCA3.CC
282 DOPOS1TIONCONTROL
495 LOADDATABASE
816 SAVECALIBRATIONDATA
1014 CALIBRATIONSCREEN
1612 MOVETOLOCATIONSCREEN

FILE=ORCAZ.CC
505 BASEFKEYS
342 DISPLAY
362 GETPOSITION
386 STROBEKEYPAD

FILE=ORCA3.CC
2610 INITZYMATE

FILE=ORCA2.CC

1412 SIZE

FILE=ORCA2.CC
733 STORE IMMED IATECOMMAND
674 STOREEXPSYMBOL

FILE=ORCA2.CC
449 BASECOORDINATESCREEN
531 BASESENSESCREEN
1182 HANDCOORD INATESCREEN
1259 HANDSENSESCREEN
701 LAST

FILE=ORCA2.CC
748 PROGRAMMINGCOMMANDSCREEN

125 TIME

1136 WRISTCALIBRATIONSCREEN
818 COMMUNICATEWITHROBOT

272 SAR

288 SAR

311 REDOPOSITIONCONTROL
774 ZYMATEHANOWAIT

819 SAVECALIBRATIONDATA
1018 CALIBRATIONSCREEN
1621 MOVETOLOCATIONSCREEN

591 HANDFKEYS

349 DISPLAYCOLLISIONMESSAGE
373 TELLPOSITION

389 DISPLAY

452 BASECOORD INATESCREEN
534 BASESENSESCREEN

1215 HANDSPEEDSCREEN

1262 HANDSENSESCREEN

702 FINPUT

751 PROGRAMM]INGCOMMANDSCREEN
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127 TIME

1146 WRISTCALIBRATIONSCREEN
819 SETUPROBOTMESSAGE

319 REDOPOSITIONCONTROL
779 GETCALIBRATIONDATA
851 LOADDATAWRIST

1117 WRISTCALIBRATIONSCREEN
2598 INITZYMATE

800 ZYMATEHANOWAIT
352 TYPEN

379 MOVEZYMATE
389 LAST

485 BASESPEEDSCREEN
537 BASESENSESCREEN
1218 HANDSPEEDSCREEN
1265 HANDSENSESCREEN
705 SI1ZE

754 PROGRAMMINGCOMMANDSCREEN
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CALLS: 722 DISPLAY
F : STOREROBOTPOSITION
2102 ZYMATEHANDPROGRAMMING
Crccst 741 UPDATELASTNAME

761 SETABSOLUTE

FUNCT: TELLPOSITION

USERS: 373 STOPANDREINITROBOT
1157 RACKSETUPSCREEN
2063 ZYMATEHANDPROGRAMMING
CALLS: 979 DISPLAY
997 DISPLAY

1011 DISPLAY
1027 DISPLAY
1030 DISPLAY
1037 DISPLAY
1053 FDISPLAY
1067 FDISPLAY
FUNCT: TESTHANDPOSITION
USERS: 568 HANDFKEYS

FUNCT: TESTNEWFORPENDING
USERS: 2549 INITZYMATE

FUNCT: TESTZYMATEPOSITION
USERS:

FUNCT: TOINTEGER
USERS: 921 GETBASEFORCEVALUES
CAILS: 891 SIGNED
.« .T: UPDATELASTNAME
3 553 MONUMENTSCREEN
1962 CHANGELOCATIONSCREEN

CALLS: 600 LAST
603 LAST
FUNCT: VALUEENTERED
USERS: 780 DOCAL
1931 MOVETOCOORD INATESSCREEN
CALLS: 267 CURSORON

289 DISPLAY

FUNCT: VIBRATORUNITS
USERS: 1613 MOVETOLOCATIONSCREEN
CALLS: 144 [ABS
FUNCT: WRISTCALIBRATIONSCREEN
USERS: 2118 ZYMATEHANDPROGRAMMING
CALLS: 1067 CLEARFUNCTIONAREA
1075 STROBECHAR
1086 DISPLAY
1095 CLEARFUNCTIONAREA
1108 CLEARFUNCTIONAREA
1113 FDISPLAY
1118 COMMUNICATEWI THROBOT
1126 FOISPLAY
1135 SETFACTORYCAL
1150 TELLPOSITION

FUNCT: ZYMATEHANDPROGRAMMING
USERS: 2240 ZYMATEPROGRAMMING
CALLS: 2057 DISPLAY

2066 LAST

2075 LAST

2083 DISPLAY

2089 LAST

2095 LAST

2108 MOVETOCOORDINATESSCREEN

2128 TYPEN

2139 CLEARFUNCTIONAREA

FUNCT: 2YMATEHANDWAIT

477 CALCULATEBASEAXISCOUNTS

722 LAST
FILE=ORCA2.CC
2189 ZYMATEPROGRAMMING
742 FINPUT
762 DISPLAY
FILE=ORCA3.CC
492 BASEFKEYS
1198 RACKSETUPSCREEN
2157 2YMATEPROGRAMMING
983 DISPLAY
998 SAR
1012 UNSIGN
1028 1ABS
1034 DISPLAY
1047 DISPLAY
1061 DISPLAY

FILE=ORCA3.CC
752 CALCULATEHANDAXISCOUNTS

FILE=ORCA1.CC
2562 INITZYMATE

FILE=ORCA3.CC
482 BASEFKEYS

FILE :ORCA3.CC
922 GETBASEFORCEVALUES
895 SIGNED
FILE=ORCA2.CC
741 STOREROBOTPOSITION
2158 2YMATEPROGRAMMING
600 DISPLAY
603 DISPLAY

FILE=ORCA1.CC
1495 MOVETOLOCAT IONSCREEN
1940 MOVETOCOORD INATESSCREEN
268 DISPLAY
294 TYPECHAR

FILE=ORCA1.CC
2637 INITZYMATE
148 1ABS

FILE=ORCA1.CC

1068 DISPLAY

1083 DOCAL

1086 LAST

1097 DISPLAY

1109 DISPLAY

1114 FOISPLAY

1121 SETUPROBOTMESSAGE
1127 FOISPLAY

1136 SAVECALIBRATIONDATA

FILE=ORCA1.CC

2058 CLEARKEYBOXES

2071 HANDFKEYS

2076 LOADDATAWRIST

2083 LAST

2089 DISPLAY

2095 DISPLAY

2111 CHANGELOCAT IONSCREEN
2132 STROBECHAR

2140 HANDFUNCTIONSCREEN

FI1LE=ORCA3.CC

ZYMATEPROGRAMMING
SI12E
SETRELATIVE

HANDFKEYS
MOVETOLOCAT IONSCREEN

UNSIGN
UNSIGN
SAR
UNSIGN
UNSIGN
DISPLAY
DISPLAY

RACKSETUPSCREEN

DISPLAY
FOISPLAY

MOVE TOCOORD INATESSCREEN

GETCHAR
CURRUBOUT

DISPLAY

DISPLAY

DOCAL

DISPLAY

OISPLAY

FOISPLAY
COMMUNICATEWI THROBOT
FOISPLAY

SAVECAL IBRATIONDATA

DISPLAYHAND FUNCT IONKEYS
SIZE
HANDCOORD I NATESCREEN
HANDSPEEDSCREEN
HANDSENSESCREEN

HANDDEF IN1TIONSCREEN
DELETECOMMANDSCREEN
FORCEUPPER
RECEIVEMESSAGETIMEDWALT
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726 SI12E

745 SIZE
767 DISPLAY

1049 CALIBRATIONSCREEN
1866 RESTOREPQSITION

984 SAR

999 FDISPLAY
1013 FDISPLAY
1028 SAR

1035 SAR

1052 UNSIGN
1066 UNSIGN

1464 MOVETOLOCATIONSCREEN

601 LAST
605 LAST

1904 MOVETOCOORD INATESSCREEN

276 CURSOROFF
309 CURSOROFF

1070 DISPLAY
1084 LAST
1088 DISPLAY
1099 DISPLAY
1111 FDISPLAY
1116 FDISPLAY
1124 DISPLAY
1129 FDISPLAY
1147 DISPLAY

2060 CLEARFUNCTIONAREA

2072 FINDB

2081 CLEARFUNCTIONAREA

2087 CLEARFUNCTIONAREA

2093 CLEARFUNCTIONAREA
2102 STORERCBOTPOSITION
2118 WRISTCALIBRATIONSCREEN
2138 LAST



c-DOC

Undefined (External) Functions, function XREF (of USERs) (2 of 2)

L 1 L ."""""t"'."'.‘...'tﬁ'.'t.ttt".t"".'.t."ttlt.i'ﬁ't'

‘ ASCIITOREAL FILE=
Usen3 788 DOCAL 1497 MOVETOLOCATIONSCREEN
FUNCT: ATAN FILE*
USERS 942 MOVETORACKINDEX 1133 RACKSETUPSCREEN
FUNCT: CHANGEEXPSYMBOL FILE=
USERS: 654 MONUMENTSCREEN 705 MONUMENTSCREEN
FUNCT: CLEARSCREEN FILE
USERS 172 SENDMESSAGETILLGOODSTATUS ’152 ZYMATEPROGRAMMING
FUNCT: COS FILE=
USERS 944 MOVETORACKINDEX 1134 RACKSETUPSCREEN
FUNCT: CREATEEXCHANGE FILE=
USERS: 1340 INITZYMATEROBOT 1345 INITZYMATEROBOT
FUNCT: CREATETASK FILE=
USERS: 1363 INITZYMATEROBOT
FUNCT: CURRENTCS FILE=
USERS: 1358 INITZYMATEROBOT
FUNCT: CURRUBQUT FILE=
USERS 302 VALUEENTERED
FUNCT: CURSOROFF FILE=
USERS 276 VALUEENTERED 309 VALUEENTERED
FUNCT: CURSORON FILE=
USERS: 267 VALUEENTERED

FILE=

F . 001V
' ss 111 GETPOSITION
173 GETPOSITION
759 CALCULATEHANDAXISCOUNTS

120 GETPOSITION
478 CALCULATEBASEAXISCOUNTS
762 CALCULATEHANDAXISCOUNTS

FUNCT: DELETEEXPSYMBOL FILE=

USERS: 571 MONUMENTSCREEN 2036 DELETECOMMANDSCREEN
FUNCT: DISPLAY FILE=

USERS: 206 CLEARKEYBOXES 207 CLEARKEYBOXES

268 VALUEENTERED

338 DISPLAYMAINSCREEN

342 DISPLAYMAINSCREEN

347 DISPLAYMAINSCREEN

356 DISPLAYMAINSCREEN

366 D1SPLAYBASEFUNCTIONKEYS
371 DISPLAYBASEFUNCTIONKEYS
381 DISPLAYHANDFUNCTIONKEYS
389 STOPANDREINITROBOT

228 CLEARNAMEAREA

337 DISPLAYMAINSCREEN

342 STOPANDREINITROBOT

346 DISPLAYMAINSCREEN

354 DISPLAYMAINSCREEN

365 DISPLAYBASEFUNCTIONKEYS
370 DISPLAYBASEFUNCTIONKEYS
380 DISPLAYHANDFUNCTIONKEYS
385 DISPLAYHANDFUNCTIONKEYS

395 BASEFUNCTIONSCREEN 396 BASEFUNCTIONSCREEN
400 BASEFUNCTIONSCREEN 401 BASEFUNCT IONSCREEN
411 HANDFUNCTIONSCREEN 412 HANDFUNCTIONSCREEN

417 HANDFUNCTIONSCREEN
430 BASECOORDINATESCREEN
469 BASESPEEDSCREEN

510 BASESENSESCREEN

515 BASESENSESCREEN

589 MONUMENTSCREEN

604 MONUMENTSCREEN

641 DISPLAYBASEFORCES

659 D1SPLAYBASEFORCES
688 MONUMENTSCREEN

722 STORE IMMED | ATECOMMAND
730 PROGRAMMINGCOMMANDSCREEN
813 DOCAL

965 CALIBRATIONSCREEN
982 CALIBRATIONSCREEN
996 CALIBRATIONSCREEN
1007 CALIBRATIONSCREEN
1027 TELLPOSITION

1039 RACKSETUPSCREEN

1056 RACKSETUPSCREEN

416 MANDFUNCT IONSCREEN
429 BASECOORDINATESCREEN
468 BASESPEEDSCREEN

509 BASESENSESCREEN

514 BASESENSESCREEN

587 MONUMENTSCREEN

603 UPDATELASTNAME

637 DISPLAYBASEFORCES
659 MONUMENTSCREEN

687 STOREANDCHECKSYMBOL
715 MONUMENTSCREEN

729 PROGRAMMINGCOMMANDSCREEN
767 STOREROBOTPOSITION
964 CALIBRATIONSCREEN
980 CALIBRATIONSCREEN
995 CALIBRATIONSCREEN
1007 TELLPOSITION

1021 TELLPOSITION

1037 TELLPOSITION

1051 TELLPOSITION

GETPOSITION
CALCULATEBASEAXISCOUNTS
CALCULATEHANDAXISCOUNTS

D1SPLAYCOLL1SIONMESSAGE
VALUEENTERED
DISPLAYMAINSCREEN
DISPLAYMAINSCREEN
DISPLAYMAINSCREEN
DISPLAYBASEFUNCTIONKEYS
DISPLAYBASEFUNCTIONKEYS
DISPLAYHANDFUNCT IONKEYS
D1SPLAYHANDFUNCT IONKEYS
BASEFUNCTIONSCREEN
BASEFUNCT JONSCREEN
BASEFUNCTIONSCREEN
HANDFUNCT IONSCREEN
HANDFUNCT IONSCREEN
BASECOORD INATESCREEN
BASESPEEDSCREEN
BASESENSESCREEN
MONUMENTSCREEN
UPDATELASTNAME
DISPLAYCURRENTGRIPFORCE
MONUMENTSCREEN
DISPLAYBASEFORCES
STORECOMMANOVARIABLE
PROGRAMMINGCOMMANDSCREEN
PROGRAMMINGCOMMANDSCREEN
DOCAL

CALIBRATIONSCREEN
TELLPOSITION
TELLPOSITION
TELLPOSITION
TELLPOSITION
CAL!BRATIONSCREEN
TELLPOSITION
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139 GETPOSITION
480 CALCULATEBASEAXISCOUNTS
804 DOCAL

216 CLEARFUNCTIONAREA

289 VALUEENTERED

340 DISPLAYMAINSCREEN

344 DISPLAYMAINSCREEN

349 DISPLAYMAINSCREEN

363 DISPLAYBASEFUNCTIONKEYS
368 DISPLAYBASEFUNCT IONKEYS
378 DISPLAYHAND FUNCTIONKEYS
383 DISPLAYHANDFUNCTIONKEYS
393 BASEFUNCTIONSCREEN

398 BASEFUNCTIONSCREEN

403 BASEFUNCTIONSCREEN
HANDFUNCT I ONSCREEN

419 HANDFUNCT IONSCREEN

432 BASECOORDINATESCREEN
BASESPEEDSCREEN

512 BASESENSESCREEN

555 MONUMENTSCREEN
UPDATELASTNAME

624 DISPLAYCURRENTGRIPFORCE
648 DI1SPLAYBASEFORCES

677 STOREANDCHECKSYMBOL
708 MONUMENTSCREEN

727 PROGRAMMINGCOMMANDSCREE!
754 STOREROBOTPOSITION

883 D1SPLAYCURRENTHAND

967 CALIBRATIONSCREEN

993 TELLPOSITION

999 RACKSETUPSCREEN

1016 RACKSETUPSCREEN

1034 TELLPOSITION

1047 RACKSETUPSCREEN

1063 RACKSETUPSCREEN



c-00C
USFRS: 184 LOADDATAWRISTWAIT
2946 IRITZYMATE
(o8 : 774 SETUPROBOTMESSAGE
793 REDOPOSITIONCONTROL
FUNCT: ZYMATEPROGRAMMING
USERS: 2501 INITZYMATE
CALLS: 2152 CLEARSCREEN
2161 LAST
2170 DISPLAY
2180 LAST
2186 LAST

2196 CLEARFUNCTIONAREA

2204 MOVETOCOORDINATESSCREEN
2219 CLEARFUNCTIONAREA

2228 CALIBRATIONSCREEN

2243 DISPLAYBASEFUNCTIONKEYS
2256 STROBECHAR

FUNCT: ZYMATEWAIT

USERS: 172 LOADDATABASEWAIT
2920 INITZYMATE
CALLS: 350 SETUPROBOTMESSAGE

387 TYPEN
409 TYPECRLF

834 MOVEHAND

776 COMMUNICATEWI THROBOT
600 STOPANDREINITROBOT

FILE=ORCA1.CC

2153 DISPLAYMAINSCREEN
2166 BASEFKEYS

2171 LOADDATABASE

2180 DISPLAY

2186 DISPLAY

2197 BASEFUNCTIONSCREEN
2207 CHANGELOCATIONSCREEN
2220 BASEFUNCTIONSCREEN
2232 RESTOREPOSITION

2244 CLEARFUNCTIONAREA
2256 FORCEUPPER

2266 RECEIVEMESSAGETIMEDWAIT

FILE=ORCA3.CC
474 MOVEZYMATE
2929 INITZYMATE
354 SETUPROBOTMESSAGE
391 SHR
412 RECEIVEMESSAGETIMEDWAIT

INITZYMATEROBOT

785 TYPEN

2154 DISPLAYBASEFUNCTIONKEYS
2167 SI1ZE

2177 BASECOORD INATESCREEN
2183 BASESPEEDSCREEN

2189 STOREROBOTPOSITION
2198 DISPLAY

2210 RACKSETUPSCREEN

2221 DISPLAY

2240 ZYMATEHANDPROGRAMMING
2245 BASEFUNCTIONSCREEN
2262 CLEARFUNCTIONAREA

1400 INITZYMATEROBOT

358 SETUPROBOTMESSAGE
393 TYPEN
413 COMMUNICATEWI THROBOT
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1605 MOVETOLOCATIONSCREEN

786 TYPECRLF

2155 BASEFUNCTIONSCREEN
2167 FINDB

2178 CLEARFUNCTIONAREA
2184 CLEARFUNCTIONAREA
2192 STOREROBOTPOSITION
2198 LAST

2214 MONUMENTSCREEN
2221 LAST

2241 DISPLAY

2251 DISPLAY

2263 BASEFUNCTIONSCREEN

2776 INITZYMATE

362 COMMUNICATEWITHROBOT
399 TYPEN
416 REDOPOSITIONCONTROL
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1068 RACKSETUPSCREEN 1068 WRISTCALIBRATIONSCREEN 1069 WRISTCALIBRATIONSCREEN 1070 WRISTCALIBRATIONSCREEN
1082 RACKSETUPSCREEN 1084 WRISTCALIBRATIONSCREEN 1086 WRISTCALIBRATIONSCREEN 1088 DISPLAYNUMBER
1089 RACKSETUPSCREEN 1097 WRISTCALIBRATIONSCREEN 1098 WRISTCALIBRATIONSCREEN 1099 WRISTCALIBRATIONSCREEN
1110 WRISTCALIBRATJONSCREEN 1114 RACKSETUPSCREEN 1124 WRISTCALIBRATIONSCREEN 1124 RACKSETUPSCREEN
1137 RACKSETUPSCREEN 4147 WRISTCALIBRATIONSCREEN 1159 HANDCOORD INATESCREEN 1140 HANDCOORD INATESCREEN
1161 HANDCOORD INATESCREEN 4162 HANDCOORD INATESCREEN 1162 RACKSETUPSCREEN 1176 RACKSETUPSCREEN
1198 HANDSPEEDSCREEN 1199 HANDSPEEDSCREEN 1200 HANDSPEEDSCREEN 1201 HANDSPEEDSCREEN
1203 RACKSETUPSCREEN 5239 HANDSENSESCREEN 1240 HANDSENSESCREEN 1240 RACKSETUPSCREEN
1242 HANDSENSESCREEN 1243 HANDSENSESCREEN 1265 RACKSETUPSCREEN 1269 RACKSETUPSCREEN
1299 HANDDEF INITIONSCREEN 1309 HANDDEFINITIONSCREEN 1310 HANDDEFINITIONSCREEN 1325 HANDDEFINITIONSCREEN
1350 MANDDEFINITIONSCREEN 4351 HANDDEFINITIONSCREEN 1352 HANDDEFINITIONSCREEN 1388 HANDDEFINITIONSCREEN
1398 HANDDEFINITIONSCREEN 1409 INPUTANDMOVETORACKINDEX 1465 MOVETOLOCATIONSCREEN 1466 MOVETOLOCATIONSCREEN
1494 MOVETOLOCATIONSCREEN 1535 MOVETOLOCATIONSCREEN 1541 MOVETOLOCAT [ONSCREEN 1547 MOVETOLOCATIONSCREEN
1711 MOVETOLOCATIONSCREEN 1767 MOVETOLOCATIONSCREEN 1774 MOVETOLOCATIONSCREEN 1785 MOVETOLOCATIONSCREEN
1791 MOVETOLOCATIONSCREEN 1794 MOVETOLOCATIONSCREEN 1797 MOVETOLOCATIONSCREEN 1800 MOVETOLOCATIONSCREEN
1812 MOVETOLOCATIONSCREEN 1815 MOVETOLOCATIONSCREEN 1845 MOVETOLOCATIONSCREEN 1851 MOVETOLOCATIONSCREEN
1974 CHANGELOCATIONSCREEN 1980 CHANGELOCATIONSCREEN 1984 CHANGELOCATIONSCREEN 1988 CHANGELOCATIONSCREEN
2001 CHANGELOCATIONSCREEN 2007 CHANGELOCAT IONSCREEN 2017 DELETECOMMANOSCREEN 2018 DELETECOMMANDSCREEN
2032 DELETECOMMANDSCREEN 2039 DELETECOMMANDSCREEN 2043 DELETECOMMANDSCREEN 2057 ZYMATEHANDPROGRAMMING
2083 ZYMATERANDPROGRAMMING 2089 2YMATEHANDPROGRAMMING 2095 2YMATEHANDPROGRAMMING 2127 2YMATEHANDPROGRAMMING
2170 ZYMATEPROGRAMMING 2180 Z2YMATEPROGRAMMING 2186 ZYMATEPROGRAMMING 2198 ZYMATEPROGRAMMING
2241 ZYMATEPROGRAMMING 2251 2YMATEPROGRAMMING 2264 ZYMATEPROGRAMMING

FUNCT: DMUL

USERS: 111 GETPOSITION 120 GETPOSITION 129 GETPOSITION 139 GETPOSITION

173 GETPOSITION
759 CALCULATEHANDAXISCOUNTS

478 CALCULATEBASEAXISCOUNTS
762 CALCULATEHANDAXISCOUNTS

479 CALCULATEBASEAXISCOUNTS
763 CALCULATEHANDAXISCOUNTS

480 CALCULATEBASEAXISCOUNTS
804 DOCAL

FUNCT: DOUBLE

USERS: 111 GETPOSITION 111 GETPOSITION 120 GETPOSITION
139 GETPOSITION 139 GETPOSITION 143 GETPOSITION 143 GETPOSITION
152 GETPOSITION 173 GETPOSITION 173 GETPOSITION 174 SENDMESSAGETILLGOODSTATUS
478 CALCULATEBASEAXISCOUNTS 479 CALCULATEBASEAXISCOUNTS 479 CALCULATEBASEAXISCOUNTS 480 CALCULATEBASEAXISCOUNTS
755 CALCULATEHANDAX[SCOUNTS 755 CALCULATEHANDAXISCOUNTS 759 CALCULATEHANDAXISCOUNTS 759 CALCULATEHANDAXISCOUNTS
762 CALCULATEHANDAXISCOUNTS 763 CALCULATEHANDAXISCOUNTS 763 CALCULATEHANDAXISCOUNTS 804 OOCAL
804 DOCAL
: FDISPLAY FILE=
L 4t 173 SENDMESSAGETILLGOODSTATUS 175 SENDMESSAGETILLGOODSTATUS 588 MONUMENTSCREEN 604 UPDATELASTNAME
999 TELLPOSITION 1008 CALIBRATIONSCREEN 1009 CALIBRATIONSCREEN 1010 CAL IBRATIONSCREEN
1012 CALIBRATIONSCREEN 1013 CALIBRATIONSCREEN 1013 TELLPOSITION 1022 CALIBRATIONSCREEN
1024 CALIBRATIONSCREEN 1025 CALIBRATIONSCREEN 1026 CALIBRATIONSCREEN 1027 CALIBRATIONSCREEN
1036 TELLPOSITION 1053 TELLPOSITION 1067 TELLPOSITION 1098 RACKSETUPSCREEN
1112 WRISTCALIBRATIONSCREEN 1113 WRISTCALIBRATIONSCREEN 1114 WRISTCALIBRATJONSCREEN 1115 WRISTCALIBRATIONSCREEN
1125 WRISTCALIBRATIONSCREEN 1126 WRISTCALIBRATIONSCREEN 1127 WRISTCALIBRATIONSCREEN 1128 WRISTCAL !BRATIONSCREEN
1130 WRISTCALIBRATIONSCREEN 1141 RACKSETUPSCREEN 1161 RACKSETUPSCREEN 1180 RACKSETUPSCREEN
1841 MOVETOLOCATIONSCREEN
FUNCT: FINDB FILE=
USERS: 441 BASECOORDINATESCREEN 480 BASESPEEDSCREEN 524 BASESENSESCREEN 740 PROGRAMMINGCOMMANDSCREEN
1252 HANDSENSESCREEN 2072 2YMATEHANDPROGRAMMING 2167 ZYMATEPROGRAMMING
FUNCT: FINDSYMBOL FILE=
USERS: 567 MONUMENTSCREEN 1479 MOVETOLOCATIONSCREEN
FUNCT: FINPUT FILE:
USERS 644 MONUMENTSCREEN 702 STORECOMMANDVARIABLE 723 STORE IMMED IATECOMMARD 742 STOREROBOTPOSITION
1067 RACKSETUPSCREEN 1146 RACKSETUPSCREEN 1185 RACKSETUPSCREEN 1311 HANDDEFINITIONSCREEN
1467 MOVETOLOCATIONSCREEN 1674 MOVETOLOCATIONSCREEN 1963 CHANGELOCATIONSCREEN 2019 DELETECOMMANDSCREEN
FUNCT: FIX FILE=
USERS 801 DOCAL 910 MOVETORACKINDEX 937 MOVETORACKINDEX 944 MOVETORACKINDEX
964 MOVETORACKINDEX 983 MOVETORACKINDEX 1296 COMPUTERACKLOCATION 1370 HANDDEFINITIONSCREEN
1436 GETSCALEDDATA 1611 MOVETOLOCATIONSCREEN 1629 MOVETOLOCATIONSCREEN 1638 MOVETOLOCATIONSCREEN
1650 MOVETOLOCATIONSCREEN 1656 MOVETOLOCATIONSCREEN 1662 MOVETOLOCATIONSCREEN 1668 MOVETOLOCATIONSCREEN
2301 RANGECHECKEDSPEEDIN 2551 INITZYMATE 2564 INITZYMATE 2577 INITZYMATE
2635 INITZYMATE 2657 INITZYMATE 2873 IRITZYMATE 2885 INITZYMATE
FUNCT: FLOAT FILE=
USERS: 933 MOVETORACKINDEX 933 MOVETORACKINOEX 934 MOVETORACKINDEX 934 MOVETORACKINDEX

943 MOVETORACKINDEX
1136 RACKSETUPSCREEN
1171 RACKSETUPSCREEN
1211 RACKSETUPSCREEN

. 1215 RACKSETUPSCREEN

1372 HANDDEFIN!TIONSCREEN
1643 MOVETOLOCATIONSCREEN
1655 MOVETOLOCATIONSCREEN

1131 RACKSETUPSCREEN
1168 RACKSETUPSCREEN
1175 RACKSETUPSCREEN
1212 RACKSETUPSCREEN
1246 RACKSETUPSCREEN
1628 MOVETOLOCATIONSCREEN
1643 MOVETOLOCATIONSCREEN
1661 MOVETOLOCATJONSCREEN

1132 RACKSETUPSCREEN
1169 RACKSETUPSCREEN
1209 RACKSETUPSCREEN
1213 RACKSETUPSCREEN
1370 HANDOEFINITIONSCREEN
1628 MOVETOLOCATIONSCREEN
1649 MOVETOLOCATIONSCREEN
1661 MOVETOLOCAT [ONSCREEN

120 GETPOSITION

1133 RACKSETUPSCREEN
1170 RACKSETUPSCREEN
1210 RACKSETUPSCREEN
1214 RACKSETUPSCREEN
1370 HANDDEFINITIONSCREEN
1637 MOVETOLOCATIONSCREEN
1649 MOVETOLOCATIONSCREEN
1667 MOVETOLOCATIONSCREEN



GETSCALEDRN1
RANGECHECKEDSPEEDIN
INITZYMATE
INITZYMATE
INITZYMATE
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1884
2555
2666
2729
2mn

GETSCALEDRN
INITZYMATE
INITZYMATE
INITZYMATE
INITZYMATE

DOPOSITIONCONTROL
REDOPOSITIONCONTROL

REDOPOSITIONCONTROL
MONUMENTSCREEN

MOVEZYMATE
DISPLAYBASEFORCES

MOVEZYMATE
CALCULATEHANDAXISCOUNTS

CLEARFUNCT IONAREA
BASESPEEDSCREEN
UPDATELASTNAME

STORE IMMED I ATE COMMAND
RACKSETUPSCREEN
HANDCOORD INATESCREEN
INITZYMATEROBOT
ZYMATEHANDPROGRAMMING
ZYMATEPROGRAMMING
ZYMATEPROGRAMMING

CLEARFUNCTIONAREA
BASESENSESCREEN
UPDATELASTNAME
PROGRAMM I NGCOMMANDSCREEN

WRISTCAL IBRATIONSCREEN
HANDSPEEDSCREEN
MOVETOLOCATIONSCREEN
2YMATEHANDPROGRAMM NG
ZYMATEPROGRAMMING

RACKSETUPSCREEN
MOVETOLOCAT 1ONSCREEN

RACKSETUPSCREEN
CHANGELOCATIONSCREEN

GETPOSITION
DOPOS [ TIONCONTROL
REDOPOS1TIONCONTROL
CALCULATEBASEAXISCOUNTS
CALCULATEHANDAXISCOUNTS

139 GETPOSITION

287 DOPOSITIONCONTROL
322 REDOPOSITIONCONTROL
560 MONUMENTSCREEN

804 DOCAL

1078
1482
2372

RACKSETUPSCREEN
MOVETOLOCAT IONSCREEN
INITZYMATE

COMPUTERACKLOCATION
1677 MOVETOLOCATIONSCREEN
INITZYMATE

c-poC
1876 GETSCALEDRN1 1878 GETSCALEDRNY
2291 RANGECHECKEDSPEEDIN 2295 RANGECHECKEDSPEEDIN
2581 INITZYMATE 2620 INITZYMATE
2693 INITZYMATE 2705 INITZYMATE
2753 INITZYMATE 2779 INITZYMATE
2892 INITZYMATE 2905 INITZYMATE
FUNCT: FREERAM FILE=
USERS: 1275 RACKSETUPSCREEN 1309 COMPUTERACKLOCATION
FUNCT: GETCHAR FILE=
USERS 272 VALUEENTERED 593 MONUMENTSCREEN
FUNCT: GETRAM FILE=
USERS: 995 RACKSETUPSCREEN 1290 COMPUTERACKLOCATION
2497 INITZYMATE 2794 INITZYMATE
FUNCT: HIGH FILE=
USERS: 284 DOPOSITIONCONTROL 286 DOPOSITIONCONTROL
321 REDOPOSITIONCONTROL 323 REDOPOSITIONCONTROL
2366 INITZYMATE
FUNCT: I1ABS FILE=
USERS: 144 VIBRATORUNITS 148 VIBRATORUNITS
644 DISPLAYBASEFORCES 655 DISPLAYBASEFORCES
FUNCT: INPUT FILE=
USERS 421 BASEFKEYS 498 BASEFKEYS
915 DOWRISTZEROS 952 DOWRISTZEROS
FUNCT: KEYBOXES FILE=
USERS: 351 DISPLAYMAINSCREEN
FUNCT: LAST FILEx
USERS: 206 CLEARKEYBOXES 207 CLEARKEYBOXES
389 STOPANDREINITROBOT 435 BASECOORD INATESCREEN
600 UPDATELASTNAME 601 UPDATELASTNAME
701 STORECOMMANDVARIABLE 708 MONUMENTSCREEN
982 CALIBRATIONSCREEN 1035 RACKSETUPSCREEN
1088 WRISTCALIBRATIONSCREEN 1126 RACKSETUPSCREEN
1350 HANDDEFINITIONSCREEN 1351 HANDDEFINITIONSCREEN
2066 ZYMATEHANDPROGRAMMING 2075 ZYMATEHANOPROGRAMMING
2138 ZYMATEHANDPROGRAMMING 2161 ZYMATEPROGRAMMING
2198 ZYMATEPROGRAMMING 2221 ZYMATEPROGRAMMING
FUNCT: LOOKUPEXPSYMBOL FILE=
USERS 563 MONUMENTSCREEN 672 MONUMENTSCREEN
1296 HANDDEFINITIONSCREEN 1318 HANODDEFINITIONSCREEN
2799 INITZYMATE
FUNCT: LOW FILE=
USERS 111 GETPOSITION 120 GETPOSITION
173 GETPOSITION 283 DOPOSITIONCONTROL
314 REDOPOS]ITIONCONTROL 316 REDOPOSITIONCONTROL
478 CALCULATEBASEAXISCOUNTS 479 CALCULATEBASEAXISCOUNTS
759 CALCULATEHANDAXISCOUNTS 762 CALCULATEHANDAXISCOUNTS
2365 INITZYMATE
FUNCT: MOVB FILE=
USERS: 670 MONUMENTSCREEN 673 STOREANDCHECKSYMBOL
1374 HANDDEFINITIONSCREEN 1474 MOVETOLOCATIONSCREEN
1829 MOVETOLOCATIONSCREEN 1834 MOVETOLOCATIONSCREEN
2865 INITZYMATE
FUNCT: MOWW FILE=
USERS: 785 GETCALIBRATIONDATA 789 GETCALIBRATIONDATA
FUNCT: NUMOUT FILE=
USERS: 1835 MOVETOLOCATIONSCREEN
FIuCT: REALTOASCII FILE=
S: 1830 MOVETOLOCATIONSCREEN
FUNCT: RECEIVEMESSAGE FILE=
USERS 161 SENDMESSAGETILLGOODSTATUS 1436 STOPPROGRAM
FUNCT: RECEIVEMESSAGETIMEDWAIT FILE=
USERS: 412 ZYMATEWAIT 497 BASEFKEYS

583

KANDFKEYS

789 2YMATEHANDWAIT



ZYMATEHANOPROGRAMM NG
INITZYMATE

COMPUTEABSOLUTE
COMPUTEHAND

HANDDEF IN1TIONSCREEN
MOVETOLOCATIONSCREEN

SETABSOLUTE
SETHAND
TELLPOSITION

2YMATEPROGRAMMING

COMPUTEABSOLUTE
COMPUTEHAND

HANDOEF INITIONSCREEN
INITZYMATE

SETABSOLUTE
SETHAND
TELLPOSITION

GETPOSITION

DOCAL

TOINTEGER

MOVE TORACK INDEX
RACKSETUPSCREEN
RANGECHECKEDSPEEDIN
INITZYMATE

GETPOSITION

DOCAL

TOINTEGER
MOVETORACKINDEX
RACKSETUPSCREEN
RANGECHECKEDSPEEDIN
INITZYMATE

BASECOORD INATESCREEN
STORECOMMANDVARIABLE
HANDCOORD INATESCREEN
INITZYMATEROBOT
STOPPROGRAM

HANDFKEYS
ZYMATEKANDPROGRAMMING

ZYMATEWALT
INITZYMATE

BASESPEEDSCREEN
STORE IMMED | ATECOMMAND
HANDSPEEDSCREEN
INITZYMATEROBOT
ZYMATEHANDPROGRAMMING

DOCAL

ZYMATEHANOWAIT
INITZYMATE

c-00C
1440 STOPPROGRAM 2142
2783 INITZYMATE 2789
: : RELEASE FILE=
L »: 179 SENDMESSAGETILLGOODSTATUS 359
FUNCT: SAL FILE=
USERS: 294 COMPUTEABSOLUTE 295
310 COMPUTEHRAND n
895 GETDICTIONARYHANDOFFSETS 1303
1685 MOVETOLOCATIONSCREEN 1686
FUNCT: SAR FILE=
USERS 268 SETABSOLUTE 270
286 SETHAND 287
1012 TELLPOSITION 1028
FUNCT: SENDMESSAGE FILE=
USERS: 160 SENDMESSAGETILLGOODSTATUS 256
FUNCT: SHR FILE=
USERS 221 DISPLAYCOLLISIONMESSAGE 227
24630 INITZYMATE
FUNCT: SIGNED FILE=
USERS 111 GETPOSITION 120
173 GETPOSITION 805
808 DOCAL 891
934 MOVETORACKINDEX 934
1212 RACKSETUPSCREEN 1213
2291 RANGECHECKEDSPEEDIN 2295
2705 INITZYMATE 277
FUNCT: SIN FILE=
USERS: 1135 RACKSETUPSCREEN 1174
: SIZE FILE=
* 'S: 146 SETUPROBOTMESSAGE 441
676 MONUMENTSCREEN 705
745 STOREROBQTPOSITION 1"n
1252 HANDSENSESCREEN 1338
1412 STOPPROGRAM 1429
2383 INITZYMATE
FUNCT: SQRT FILE=
USERS 941 MOVETORACKINDEX 1132
FUNCT: STOREEXPSYMBOL FILE=
USERS 650 MONUMENTSCREEN 674
FUNCT: STROBECHAR FILE=
USERS: 412 BASEFKEYS 513
1075 WRISTCALIBRATIONSCREEN 2132
FUNCT: STROBEKEYPAD FILE=
USERS 383 STOPANDRE IN]TROBOT 386
FUNCT: TIME FILE=
USERS 118 RESETMESSAGEAREAANDUART 122
134 RESETMESSAGEAREAANDUART
FUNCT: TYPECHAR FlLes
USERS: 294 VALUEENTERED 602
FUNCT: TYPECRLF FlLE=
USERS 355 STOPANDREINITROBOT 409
2392 INITZYMATE 2471
2837 INITZYMATE
FUNCT: TYPEN FILEs
USFRS: 217 DISPLAYCOLLISIONMESSAGE 223
253 DISPLAYCOLL!SIONMESSAGE 259
381 ZYMATEWAIT 387
785 ZYMATEHANDWAIT 919
2128 ZYMATEHANDPROGRAMMING 2252
2457 INIT2YMATE 2661
2520 INITZYMATE 2827

DISPLAYCOLLISIONMESSAGE
DISPLAYCOLLISIONMESSAGE
ZYMATEWALT

MOVE TORACKINDEX
ZYMATEPROGRAMMING
INITZYMATE

INITZYMATE

2465
2836

DISPLAYCOLL I SIONMESSAGE
VALUEENTERED

2YMATEWAIT
COMPUTERACKLOCATION
INITZYMATE

INITZYMATE

INITZYMATE
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2618 INITZYMATE

COMPUTERELATIVE
GETDICTIONARYHANDOFFSETS
HANDDEF IN1TIONSCREEN
INITZYMATE

SETRELATIVE
TELLPOSITION
TELLPOSITION

GETPOSITION
DOCAL
MOVETORACK I NDEX
MOVETORACKINDEX
RACKSETUPSCREEN
INITZYMATE
INITZYMATE

BASESENSESCREEN
PROGRAMM] NGCOMMANDSCREEN
RACKSE TUPSCREEN

HANDDEF INITIONSCREEN
ZYMATEPROGRAMMING

DOBASEZEROS
INITZYMATE

MOVE TORACK INDEX
INITZYMATE

DISPLAYCOLLISIONMESSAGE
STOPANDRE I NI TROBOT
2YMATEWAIT

CHANGELOCAT IONSCREEN
INITZYMATE

INTTZYMATE

2391



c-0oC

FUNCT: TYPES FILE=
U” "t 1302 COMPUTERACKLOCATION

r “: UNSIGN FILE=

479 CALCULATEBASEAXISCOUNTS
644 DISPLAYBASEFORCES

762 CALCULATEHANDAXISCOUNTS
805 DOCAL

1035 TELLPOSITION

1638 MOVETOLOCATIONSCREEN
1668 MOVETOLOCATIONSCREEN

L .t 478 CALCULATEBASEAXISCOUNTS
627 DISPLAYCURRENTGRIPFORCE
759 CALCULATEHANDAXISCOUNTS
805 DOCAL
1028 TELLPOSITION
1629 MOVETOLOCATIONSCREEN
1662 MOVETOLOCATIONSCREEN

FUNCT: XLAT
USERS: 2441 INITZYMATE

CALCULATEBASEAXISCOUNTS
DISPLAYBASEFORCES
CALCULATEHANDAXISCOUNTS
TELLPOSITION
TELLPOSITION
MOVETOLOCAT IONSCREEN
RANGECHECKEDSPEEDIN

10-07-1992 14:18 Page 14

$76 MOVEZYMATE

666 DISPLAYBASEFORCES
801 DOCAL

998 TELLPOSITION

1066 TELLPOSITION
1650 MOVETOLOCATIONSCREEN
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Local/Param/Global Variables/Constants, Function XREF

- ...'i..'..'."ti..tt.""t'titt't"!t!tt"'...'.
. (rall) FILE=ORCA1.CC
DEriN: BYTEDATA %6 : 38 56
COMMAND 0 26 70
COMMANDENTRY wb 36 46
COMMANDMSG 69 3 69
COMMAND VAR I ABLE at 41
HAND COMMAND 27 27
HANDGEOMETRY 3 35 73
IMMED I ATE COMMAND 76 : 76
MAXTRIES 33 53
MODULE 45 . 45
MODULEDATA 3 : 86
MOVEMWALIT 10 : 30
NORMALWAIT 29 ¢ 29
PARM ’ 81 81
RACKCOMMAND 30 : 30
RACKCOMMANDENTRY 29 = 29
RACKINDEX 46 : 46
REALDATA 58 : 40 58
RETURNDATA 72 : 72
TIMERO 5 25
TIMER1 26+ 26
TIMER2 27 27
TIMERCMD 28 : 28
UARTOFFSET 25 : 26 25
VAR]ABLECOMMAND 71 71
VARIABLEDATA &2 42
WORDDATA 57 : 39 57
WORK INGRAMS | 2E 43 43
ZYMATEPLACE 44 44
GLOBL: ..COMMAND 67 67
. .COMMANDCODE 19 : 39
..DESTINATIONID 61 : 61
. .EXCHANGEID 53 : 53
. .EXCHANGEL INK 58 : S8
. .HOMEID 65 : 65
..LENGTH 63 : 63 78
..LINK 62 : 62
. .MESSAGEHEAD 54 ¢ 54
..MESSAGETAIL 55 : 55
..MODULEID 38 : 38
..PTR : 79
. .RESPONSEID 66 66
. .TASKHEAD 56 : 56
.. TASKTAIL 57 : 57
..TYPE 64 1 b4
A 49+ 49
ACCESSPTR 0: 38 39 40 S6 57 58 86
AN 0: 27
ANGLECOUNTS 31 N
ANGLEMESSAGE 35 : 35
AX1SERROR S4 : 54
AXISFORCE 76 : 74
BASEAXIS1POS 46 46
BASEAXS2P0OS 45 : 45
BASEAXS3POS 64 44
BASEFORCEACTIVE &7 47
BH 0: 28
BLINKSCLEARED 43 43
BUFFER 95 : 95
CAL 98 : 98
CALWARNING 41 41
CHECKSUM 51 : 51
cot 47 = &7
COMMANDCOOE 90 : 90
COMMANDE XCHANGE 59 : 59
COMMANDMSGPTR 48 : 68 69
COMMANDPTR 0: 26 27 70 n 72 76
COMMAND TABLE 93 : 93
COMMANDTYPE 89 : 89
CURRENTHANDHE IGHTOFFSET 36 34
CURRENTHANOLATERALOFFSET 32 : 32
CURRENTHANDREACHOFFSET 33 33

DUMMYCQOE 62 : 62



: BASECOORD ENATESCREEN
: CHAR

ENTRYNOTFOUNDME SSAGE
EXPSYMBOLTABLEENTRY
FKEY

GRIPCOUNTS
GRIPTOFORCEACTIVE

H
HANDGEOMETRYPTR
HEIGHTCOUNTS

HE | GHTME SSAGE
INITERRORME SSAGE

J
LASTPOSITIONTYPE
MAINMESSAGE
MESSAGEPTR
MODULEWAILT
MONUMENTANGLE
MONUMENTHE IGHT
MONUMENTREACH
MOVEMENTCOMMAND
NEWRACK

NUMBER
OUTPUTVOLTAGE
PARMPTR
POSITIONTYPE
PRESSRETMESSAGE
RACKCOMMANDENTRYPTR
RACKCOMMANDPTR
RACKINDEXPTR
RAMPTR
REACHCOUNTS
REACHME SSAGE
RNO

RN1

RN2

RN3

RN&4

RNS
ROBOTCOMMANDCOOE
ROBOTSTATUS

ROW

SPACES

SPEEDMUL
STOPKEYPRESSED
SYRINGECOUNTS
TIMEQUT

TRIES
VARIABLEDATAPTR
WA TFORRETURN
WIDENUMFORMAT
WRISTAX1S1POS
WRISTAX]1S2POS
WRISTAXIS3POS
WRISTCOUNTS
WRISTMESSAGE
ZPCASE

ZPCASE

: ZPKEYS

BASEFKEYS

: BASEPAGE

BASESTATUS

BL INKSCLEARED
CHAR
DUMMYPTR

FKEY

|

KEYPADSTATUS
MOVING
PENDINGANGLE

PEND INGHE I GHT
PENDINGREACH -
REACHACCEL
REACHTRANSOFFSET
ROTARYACCEL
ROTARYTRANSOFFSET

w0 40
0: 28
59 ¢ &1
3% 2 34
48+ 48
0: 24
0: 35
3: 33
% : 36
34 ¢ 34
43 ;43
87 : 87
33: 33
37: 3
50 : 50
83 : 83
85 : 85
8 : 84
49 = 49
5 ;45
96 : 44
75: 75
80 : 80
88 : 88
9: 39
28 : 28
0: 30
31 : 3N
0: 36
32 : 32
37 37
55+ 55
54 : 54
53 : 53
52 : 52
51 : 51
50 : 50
52 : 52
50 : S0
48 : 48
42 2 42
60 : 60
63 1 63
35: 35
51 : 51
62 1 42
40 : 40
97 :+ 97
M : 9
49 49
48 : 48
4T ¢+ 47
% : 36
8 : 38
188 : 188
FILE=ORCA1.CC
0 : &4
0 : 436
426 1 426
FILE=ORCAZ.CC
0 : 480
0: 50
0: &N
0: 412
0 : 497
0 : 4
0 : 486
0 : 501
0: 503
0 : 458
0 : 440
0 : 448
0 : 430
0 : 430
0 : 430
0 : &30

31
59

96
81

29

46

82

61

42

484
413

424
504

458
440
448
435
435
435
435

25

44

490
415

427
486
504
462

452

26

45

47

438
488

462
b4
452

46

419

442

470

422

446

470

450

474

454

74

466
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478 483

4B3

484

493

49t



: BASESENSESCREEN
GLOBL:

FUNCT:
GLOBL:

: CALCULATEHANDAXISCOUNTS
: CALFACTOR.GRIP

SPEEDMUL
VERTICALACCEL
VERTICALTRANSOFFSET

CHAR
ZPCASE

BASESPEEDSCREEN
CHAR
ZPCASE

: ZPKEYS

FUNCT: CALCULATEBASEAXISCOUNTS
GLOBL:

ANGLECOUNTS
CALFACTOR.ANGLE
CALFACTOR .ANGLEZERO
CALFACTOR.HEIGHT
CALFACTOR.HE IGHTZERO
CALFACTOR.REACH
CALFACTOR .REACHZERO
HEIGHTCOUNTS
PENDINGANGLE
PENDINGHE IGHT
PENDINGREACH
REACHCOUNTS

CALFACTOR.GRIPZERO
CALFACTOR.SYRINGE
CALFACTOR.SYRINGEZERO
CALFACTOR.WRIST
CALFACTOR .WRISTZERO
GRIPCOUNTS
PENDINGGRIP
PENDINGSYRINGE
PENDINGWRIST
SYRINGECOUNTS
WRISTCOUNTS

FILE=ORCA1.CC
0:

526
517
506

FILE=ORCA1.CC
0:

480
473

FILE=ORCA3.CC

0CO0O0COO0OOOO0O000O0O0C
e ov v o sa ne an

480
480
480
479
479
478
478
479

FILE =ORCA3.CC

COOOOOO0OO0OO0OO0OO0O
a4 su we e we e es se se ee we

763
763
762
762
755
755
763
763
762
753
762

759
759
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470

474

: CHANGELOCATIONSCREEN
¢ COMMAND

: CALIBRATIONSCREEN
: ACCESSPTR

c

CAL

CALFACTOR . ANGLE
CALFACTOR . ANGLEZERO
CALFACTOR . HE I GHT
CALFACTOR . HE IGHTZERO
CALFACTOR .REACH
CALFACTOR .REACHZERO
CHAR

F

FIRSTDISPLAY
PENDINGHEIGHT

PEND INGREACH
ROBOTME SSAGE

SPACES

TEXT

WIDENUMFORMAT
WORDDATA

COMMANDENTRY

: ABSOLUTESIGN

COMMANDCODE
COMMANDPTR

ENTRYNOT FOUNDME SSAGE
HANDSIGN

MODULEID

MYMODULEID

NAME

NAME FORMAT
NAMELENGTH

RAMPTR

FILE=ORCA1.CC

[~ ¥=N-NoN-N-NoNoi-=]=]

1970

: 1963
: 1980
: 1970
1 1969

2007
1988
1972
1972
1969

: 1963
s 1963

1968

1040

1008
1009

969

1964
1992

969

1969

969

969

1012
1026

971

1013
1027

972

1022

oT7

1023

989

1024

1003

1025

1026

1027
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RELATIVESIGN 0 : 1984
RESPONSE 0 : 1968 1970 1992 1994
TYPE 0 : 1970
FunuT: CLEARFUNCTIONAREA FILE=ORCAY.CC
GLOBL: I 0: 21 214 216 216 218 218 218 220
SPACES 0: 216 216 220 220
FUNCT: CLEARKEYBOXES FILE=ORCA1.CC
GLOBL: 1 0: 206 206 204 204 206 207
SPACES 0 206 206 207 207
FUNCT: CLEARNAMEAREA FILE=ORCA1.CC
GLOBL: SPACES 0: 227 227 228 228
FUNCT: COMMUNICATEWITHROBOT FILE=: ORCA3 cc
GLOBL: BYTESIN 0 242
BYTESOQUT 0 231 242 262 242
CHECKSUM 0 : 262
KEYPADSTATUS 0 : 236
ROBOTME SSAGE 0: 231 238 242 262 242 242 282
ROBOTSTATUS 0 232 233 241 244
TEXT 0 238 242
FUNCT: COMPUTEABSOLUTE FILE=QORCA2.CC
DEFIN: COMMAND 0: 296 295 296
GLOBL: ANGLE 0 : 296
HEIGHT 0 : 294
PEND INGANGLE 0: 29
PEND INGHE IGHT 0 : 29
PEND INGREACH 0: 295
REACH 0: 295
REFANGLE 0: 296
REFHEIGHT 0 : 294
REFREACH 0: 295
Ft . : COMPUTECHECKSUM FILE: ORCA3 ccC
: CHECKSUM 0: 196 199 199 201 201 202
ROBOTMESSAGE 0: 199 202
TEXT 0: 199 202
PARAM: INDEX : 193 : 192 193 197 202
LOCAL: | 195 195 197 197 197 199
FUNCT: COMPUTEHAND FILE= ORCAZ cc
DEFIN: HANDCOMMAND 0: 310 311 312
GLOBL: GRIP 0 : 311
PENDINGGRIP 0 : 31t
PENDINGSYRINGE 0: 312
PENDINGWRIST 0: 310
SYRINGE 0: 32
WRIST 0 310
FUNCT: COMPUTERACKLOCATION FILE=0ORCA2.CC
DEFIN: RACKCOMMAND 0 : 1286 1284 1284 1284 1284 1284 1284 1291 1291
RACKINDEX 0 : 1291 1292 1295 1295 1302
REALDATA 0 : 1296
GLOBL: ABORT 0 : 1305
ACCESSPTR 0 : 1295
coL 0 : 1284
COMMANDMODE 0 : 1300
COMMANDPTR 0 : 1281
[} (o 0 : 1284
DXR 0 : 1284
DYC 0 : 1284
DYR 0 : 1284
D2C 0 : 1284
D2R 0 : 1284
NAME 0 : 1295
NAMELENGTH 0 : 1291 1295 1302
NAMES 0 : 1291 1291
RACKCOMMANDPTR 0 : 1281
RACKINDEXPTR 0 : 1290 1309
RESPONSE 0 : 1292 1293
FUNCT: COMPUTERELATIVE FILE=ORCAZ.CC
DEFIN: COMMAND 0: 302 303 304

GLOBL: ANGLE 0: 306
HEIGHT 0: 302



c-boC

FUNCT:
DEFIN:

GLOBL:

DISPLAYCOLLISIONMESSAGE

FUNCT:
GLOBL:

PARAM :

: DISPLAYNUMBER
: COL

: DOBASEZEROS
: CAL

: DOCAL
: BUFFER

PARAM:

PEND INGANGLE
PEND INGHEIGHT
PEND INGREACH
REACH
REFANGLE
REFHEIGHT
REFREACH

DELETECOMMANDSCREEN
COMMAND
COMMANDENTRY
COMMANDPTR

ENTRYNOT FOUNDME SSAGE
MODULEID

MYMOOULEID

NAME

NAME FORMAT
NAMELENGTH

RAMPTR

RESPONSE

D1SPLAYBASEFORCES
ANGLEFORCE
HE1GHTFORCE
REACHFORCE

BASESTATUS
COMMANDMODE
WRISTSTATUS
AXISID

: NOTINPOSMSG

: DISPLAYCURRENTGRIPFORCE
© GRIPFORCE

MA I NMESSAGE

NUMBER
ROM

: BUFFER
: DIVRND
: DIVIDEND

CALFACTOR.ANGLEZERO
CALFACTOR.HEIGHTZERO
CALFACTOR .REACHZERO
DUMMYPTR

CHAR

CAL
CALFACTOR
CALWARNING
CHAR

NUMBER
PENDINGVALUE
RN1
AX1SCALFACTORPTR
AXISPOSPTR
CAL10PERCENT
coL
FORMATPTR

s 304
302
303
303
304
302
303

COOOOOOO
*s 2a as as

0 : 2030
0 : 2019
0 : 2029
0 : 2025
0 : 2030
0 : 2030
0 : 2020
0 : 2019
0 : 2019
0 : 2022
0 : 2022

FILE=ORCA2.CC
0 : 657
0: 635
0 : 646

FILE=ORCAZ.CC
0: 215

0 : 209

0: 239

206 : 205
208 : 208

FILE=ORCA2.CC
0: 618
617 ¢ 617

FILE=ORCA2.CC
0 : 884

FILE=ORCA1.CC
0: 352

FILE=ORCA3.CC
1077 : 1075
1078 : 1075
1076 : 1075
1080 : 1080

70 69

FILE=ORCA1.CC
: 882
: 873
: 857
:+ 865
: 884
837

[= == ]

FILE=ORCA1.CC
0: 782
0 : 809
0 : 804
0 813
0: 776
0 -
0
0

..

77

804

: 788

771 767
TR 767
773 767
769« 767
770 2 767

789
m

769
770

801
™91

805

2029 2029

2037

655 656
354

1083 1083

1084 1086
7 79
7 79
877

861

869

842 B4
854 854
807

802 804
795 797
805

808
801

1085

849
859

814

1085

888
863

1087

867

8N
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: DISPLAYCURRENTHAND
: CURRENTHANDNAME

: DISPLAYMAINSCREEN
HI
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c-bocC
ROM 768 : 767 768 780
Le TEMPCALFACTOR 775 : 775 804 805 805 807
F : DOPOSITIONCONTROL FILE=ORCA3.CC
Gluow: BASEAXIS1POS 0: 270
BASEAXIS2POS 0: 2N
BASEAX1S3POS 0: 272
ROBOTCOMMANDCODE 0: 269 276 282
ROBOTMESSAGE 0: 283 284 28S 286 287 288
TEXT 0: 283 28, 285 286 287 288
WRISTAXIS1POS 0: 277
WRISTAXIS2POS 0: 278
WRISTAXIS3POS 0: 279
PARAM: AX1S1POS 263 : 261 263 270 277 283 284
AX1S2P0S 264 : 261 264 271 278 285 286
AX1S3POS 265 : 261 265 272 279 287 288
PORTADDR 262 ¢ 261 252 267
FUNCT: DOWRISTZEROS FI1LE=ORCA1.CC
GLOBL: CAL 0 : 949
CALFACTOR.GRIPZERO 0: 932 932 936 936
CALFACTOR.SYRINGEZERO 0: 92 926 928 928
CALFACTOR .WRISTZERO 0: 940 940 944 944
DUMMYPTR 0: 951
LOCAL: CHAR 904 : 904 906 907 909 S11 913 916 955
FKEY Q05 : 905 915 918 921 921 922 926 930 934 938 942 948 952
FUNCT: FORCEUPPER FILE=ORCAZ.CC
PARAM: CHAR 395 : 396 395 397 397 399 403
FUNCT: GETBASEFORCEVALUES FILE=ORCA3.CC
GLOBL: ANGLEFORCE 0: 9
BASESTATUS 0: 927
HEIGKTFORCE 0: 922
RDIR 0: 926
REACH 0: 926
REACHFORCE 0: 923 926 926
ROBOTMESSAGE 0: 921 922 923 927
TEXT 0: 921 922 923 97
FUNCT: GETCALIBRATIONDATA FILE=0RCA2.CC
GLOBL: CALFACTOR.ANGLE 0: 78
CALFACTOR . HEIGHT 0: 78
CALFACTOR.WRIST 0: 78
ROBOTMESSAGE 0 781 785 789
TEXT 0: 781 78 789
FUNCT: GETDICTIONARYHANDOFFSETS FILE=ORCA2.CC
DEFIN: HANOGEOMETRY 0: 893 894 895
GLOBL: CURRENTHANDHEIGHTOFFSET 0: 893
CURRENTHANDLATERALOFFSET 0: 895
CURRENTHANDREACHOFFSET 0 : 89
HEIGHTADDON 0: 893
REACHADDON 0: 89
SIDEADDON 0: 895
FUNCT: GETPOSITION FILE=ORCA2.CC
GLOBL: A 0: 105 111 137 139 143
ANGLE 0: 107 M
B 0: 16 120 146 152
c 0: 123 129 167 173
CALFACTOR .ANGLE 0: 1M
CALFACTOR.ANGLEZERO 0: 105 11
CALFACTOR.GRIP 0: 173
CALFACTOR.GRIPZERO 0: 167 173
CALFACTOR.HEIGHT 0: 120
CALFACTOR . HE IGHTZERO 0: M4 120
CALFACTOR.REACH 0: 129
CALFACTOR .REACHZERO 0: 123 129
CALFACTOR . SYRINGE 0: 152
CALFACTOR.SYRINGEZERO 0: 166 152
CALFACTOR.WRIST 0: 139 143
CALFACTOR .WRISTZERO 0: 137 139 143
GRIP 0: 169 173 176 178 182 184
HEIGHT 0: 116 120
PEND INGGRIP 0: 178
PENDINGSYRINGE 0: 157
REACH 0: 125 129
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PARAM:
LOCAL:

: GETSCALEDDATA
: RN1

« SCALEFACTOR

: GETSCALEDRN1
: BUFFER

ROBOTME SSAGE
SYRINGE

TEMP

TEXT

WRIST
PORTADDRESS
.A

..B

..C
ROBOTCOMMANDCOOE
TEMPPTR

RN1

¢ MAX

MIN
SCALEFACTOR

101
148
105
101
139

s s e

LBREE 20000
&

FILE=ORCA1.CC

152
m

143
81

155
114

89

157
120

102

161
123

163
129

: HANDCOORD INATESCREEN
: CHAR

: GETWRISTFORCEVALUES
: GRIPFORCE

ROBOTMESSAGE
SYRINGEFORCE
TEXT
WRISTFORCE
WRISTSTATUS

ZPCASE

: ZPKEYS

: HANDDEFINITIONSCREEN
: COMMAND

COMMANDENTRY
HANDGEOMETRY

: ABBREV

ANGLE

BASEPAGE

CHAR
COMMANDCODE
COMMANDPTR
CURRENTHANONAME
FORMAT

G
HANDGEOMETRYPTR
HEIGHT
HEIGHTOFFSET
LATERALOFFSET
LENGTH
MODULEID
MONUMENTANGLE
MONUMENTHE IGHT
MONUMENTREACH
MYMOOULE 1D
NAME
NAMELENGTH
RAMPTR

REACH
REACHOFFSET
RESPONSE
SPACES

TYPE

: NEWHAND

HANDFXEYS

: BASEPAGE

BASESTATUS
BLINKSCLEARED
CHAR :
DUMMYPTR

FKEY

GRIPACCEL

I

0 : 1636

1434 : 1433
FILE=ORCA1.CC
0 : 1875

0 : 1875

1872 : 1870
1871 : 1870
1873 : 1870
FILE=ORCA3.CC
0: 937

0 935

0: 936

0: 935

0: 935

0 938
FILE=ORCAY.CC
0: 11N

0 : 164

1956 : 1156

FlL!—ORCA1 cc

1303
: 1280
: 1323
: 1368
: 1305
: 1343
: 1344
: 1323
: 1295
: 1374
: 1363
1341
s 1321
: 1303
: 1369
: 1372
: 1375
+ 1323
s 1305
: 1303
1304
1282
1281
: 1280
1 1285
: 1304
: 1370
: 1285
: 1350
+ 1382
: 1277

QOOOOQOOOOOOOOOOOOOOOOOOOOOOOO

FILE=ORCA2.CC
: 566

: 587
: 512
513
583
522
531
572

[N =N-NoNolo}lal-=]
s me sv es ae

570
514

525
536
572

1365
1284
1302
1378

1297
1351

518
539
S74

1284
1369

1294
131
1382

520

543

1294
1370

1294
1312

523
547

137

1294
137

1295
1321

1378

551

139

1294
137

1302
1364

1382

555

143

1295
1372

1321
1368

1386

559

146

1295
1375

1364
1374

563
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152

1302

1374

569

167

1302

1375

569

173

1311

570

1312

579

58
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: HANDSENSESCREEN
: CHAR

KEYPADSTATUS
MOVING
PENDINGGRIP
PEND INGSYRINGE
PENDINGWRIST
SPEEDMUL
SYRINGEACCEL
WRISTACCEL

ZPCASE

COO0OO0O0OOO0OO
s es au sw ee es

e we

587
589
549
541
557
530
531
531

FILE=ORCA1.CC
0 : 1252
0 : 1245

1236

1236

590

553
545
561
561

553
545
561
545
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FILE=ORCA1.CC
0:

0 : 1203

1196 ¢

FILE=ORCA1.CC

GLOBL:

: HANDSPEEDSCREEN
: CHAR

ZPCASE

: ZPKEYS

: INITZYMATE
: COMMAND

COMMANDENTRY
COMMANOMSG
HANDGEOMETRY
IMMED | ATECOMMAND
MODULE
MOOULEDATA

PARM

RETURNDATA

VAR ABLECOMMAND
ABBREV

ABORT

ACCESSPTR

ANGLE

ANGLEFORCE
ANGLEMESSAGE
ANGLESPEED
AXISFORCE
BASEFORCEACTIVE
CHAR

COMMANDCODE
COMMANDEXCHANGE
COMMANDEXCHANGE .EXCHANGEID
COMMANDMOOE
COMMANDMSGPTR
COMMANOPTR
COMMANDTABLE
COMMANDTYPE
CURRENTHANDNAME
DIRECTPATH
DUMMYPTR
EXCHANGE 1D
FORMAT
FORMATCODE

GRIP

GRIPACCEL
GRIPFORCE
GRIPSPEED
GRIPTOFORCEACTIVE
GRIPTOFORCEVALUE
HANDGEOMETRYPTR
HEIGHT

HE IGHTFORCE

HE IGHTMESSAGE
HEIGHTSPEED

1

INTTERRORME SSAGE
KEYPADSTATUS
LASTPOSITIONTYPE
LENGTH

MODULEID
MODULEWAIT
MOVEMENTCOMMAND
MOVING
MYMOOULEID

NAME

NAMELENGTH
OUTPUTVOLTAGE

0000000000000 0O00000D0000000O0O0ODDODOO0O0O0O0O0O0DO0OCOOOOO

-
.
.
.

1210

1194

1 2620
1 2499

2420

1 2864

s 2795
: 2359
: 2370
2 2796
: 2767
1 2547
: 2362
1 2623
: 2367
: 2806
: 29
1 2665
1 2414
: 2597
1 2601
: 2473
; 2630
+ 2370
: 2369

2615
2619
2420
2441
2441
2518
2395
2618
2370

: 2361
s 2547
s 2605
: 2609
1 2620

2613

1 2400
1 2596

2862

: 2804
;2779

2457
2614

: 2535
1 2453

2421
2396
2359
2800
2632
24642

: 2611
1 2355
1 2364
: 2363

2398

2360
2372
2797
2779
2555

2448

2677
2658
2921
2676
2433

2502
2862

2866
2843
2783

2573
2725

2736
2936
2602

2677
2538

2447
2926
2796

2912
251

2800
2366
2797
2658

2361
2865
2785
2560

2492

2689
2661

2477
2438

2846
2789
2586
2737

2737
2939

2688
2538

2797

2927
2515

2367
2798
2666

2362
2865
2791
2564

2522

2701

24679
2438

2625
2749
2761

2689
2541

2865

2944
2530

2372

2363
2866
2568
2814

2712

2483
2641

2647

2749

2693
2541

2866

2952
2611

2387

2364

2573

2713

2649

2671

2701
2544

2910

2387

2365

2577

277

2492

2686

2713
2544

2796

2366

2581

2847

2494

2698

2847
2758

2798

2367 2383

2586 2588

2802 2811

2383 2384 2385 2386

2590 2592 2594 2596

2710 2722 2734 2746 2869 2882

2758 27861

2761

2856 2856 2859
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PARMPTR 0 : 2795 2864
PEND INGANGLE 0 : 2529 2577 2581 2818 2823
PENDINGGRIP 0 : 2605 2886
PENDINGHE 1GHT 0 : 2527 2551 2555 2816 2821
PEND INGREACH 0 : 2528 2564 2568 2817 2822
PENDINGSYRINGE 0 : 2901 2905
PENDINGWRIST 0 : 2873 2877
POSITIONTYPE 0 : 2397 2850 2853 2926
PRESSRETMESSAGE 0 : 2472
PTR 0 : 2796 2865
PTRTOPARMS 0 : 2795 2864
RAMPTR 0 : 2357 2373 2388 2394 2497 2503 2794 2799 2840
REACH 0 : 2805 2822
REACHACCEL 0 : 2406 2416 2677 2689 2701 2713 2847
REACHFORCE 0 : 2785
REACHMESSAGE 0 : 2461
REACHSPEED 0 : 2614 2675 2677 2689 2700 2701 2705 2713 2847
REACHTRANSOFFSET 0 : 2403 2614 2677 2689 2701 2713 2847
REFANGLE 0 : 2529 2806 2818
REFHEIGHT 0 : 2527 2804 2816
REFREACH 0 : 2528 2805 2817
RESPONSE 0 : 2373 2374 2388 2389 2799 2800
ROBOTMESSAGE 0 : 2600 2637 2661
ROBOTSPEED 0 : 2673 2674 2675 2676 2681
ROTARYACCEL 0 : 2405 2416 2677 2689 2701 2713 2847
ROTARYTRANSOFFSET 0 : 2402 2414 2677 2689 2701 2713 2847
SETABSWARNING 0 : 2827 2836
SETUPCOMMAND 0: 23N
SYRINGEACCEL 0 : 2610 2413 2725 2737 2749
SYRINGESPEED 0 : 2613 2725 2737 2748 2749 2753
TEXT 0 : 2600 2637 2661
TYPE 0 : 2360 2384
VALUE 0 : 2551 2555 2564 2568 2577 2581 2588 2590 2592 2594 2596 2620 2627 2629 2631
VERTICALACCEL 0 : 2607 2414 2877 2689 2701 2713 2847
VERTICALTRANSOFFSET 0 : 2404 2614 2677 2689 2701 2713 2847
VIBRATORSPEED 0 : 2399 2635 2637 2642
WRISTACCEL 0 : 2408 2413 2725 2737 2749
WRISTMESSAGE 0 : 2469
WRISTSPEED 0 : 2613 2724 2725 2729 2737 2749
WRISTSTATUS 0 : 2765
PARAM: ZYMATEID : 2367 : 2346 2347 2355 2365 2366
LOCAL: ANGLEFAULT 2353 : 2353 2463
HEIGHTFAULT 2351 : 2351 2455
INITFAULT 2356 : 2354 2643
REACHFAULT 2352 : 2352 2459
SYRINGEFAULT 2349 : 2349
WRISTFAULT 2350 : 2350 2467
FUNCT: INITZYMATEROBOT FILE=ORCA2.CC
GLOBL: ANGLE 0 : 1387 1398
ANGLESPEED 0 : 1379
CODESEG 0 : 1358
CURRENTHANDHE IGHTOFFSET 0: 137
CURRENTHANDLATERALOFFSET 0: 13N
CURRENTHANDNAME 0 : 1372
CURRENTHANDREACHOFFSET ¢ : 1371
CURRENTNAME 0 : 1373 1375 1377
DATASIZE 0 : 1360
GRIP 0 : 1393
GRIPSPEED 0 : 1384
HEIGHT 0 : 1389 1396
HEIGHTSPEED 0 : 1380
I 0: 1373 1373 1373 1375
INITIALIP 0 : 1359
MODULEID 0 : 1357
MODUL ENAME 0 : 1356
MYMODULEID 0 : 1348 1357
PEND INGANGLE 0 : 1387
PENDINGGRIP 0 : 1393
PENDINGHEIGHT 0 : 1389
PEND INGREACH 0 : 1388
PENOINGSYRINGE 0 : 1393
PENDINGWRIST 0 : 1392
PRIORITY 0 : 1362
RDIR 0 : 1399
REACH 0 : 1388 1397
REACHSPEED 0 : 1381
REFANGLE 0 : 1398



c-doC

1 INPUTANDMOVETORACK INDEX
: ABORT

: LOADDATABASE
: ROBOTMESSAGE

: LOADDATABASEWAIT
: AX1STACCEL

: LOADDATAWRIST
¢ ROBOTMESSAGE

: LOADDATAWRISTWAIT
: AXISTACCEL

REFHEIGHT

REFREACH

RESPONSEID

RETURNEXCHANGE
RETURNEXCHANGE . EXCHANGEID
ROBOTME SSAGE
ROBOTMESSAGEPTR
ROBOTSPEED

STACKSIZE
STATICTASKDESCRIPTOR
STOPEXCHANGE

STOPEXCHANGE .EXCHANGE [0
STOPKEYPRESSED
STOPMON I TORACTIVE
STOPTASK

STOPTASKMESSAGE
STOPTASKMESSAGE .DESTINATIONID
STOPTASKMESSAGE . HOME ID
STOPTASKMESSAGE . LENGTH
STOPTASKMESSAGE .RESPONSE 1D
STOPTASKMESSAGE . TYPE
SYRINGE

SYRINGESPEED

WRIST

WRISTSPEED

: DUMMYCODE

STOPTASKPTR

COMMANDPTR
CURRENTNAMETYPE
NUMBER

PEND INGANGLE
PEND INGHE 1GHT
PEND INGREACH
RACKCOMMANDPTR
REFANGLE
REFHEIGHT
REFREACH

TEXT

: ANGLEACCEL

ANGLESPEED
HEIGHTACCEL
RE IGHTSPEED
REACHACCEL
REACHSPEED
TRANSOFFSET
TRANSOFFSET2
TRANSOFFSET3

AX1S10FFSET
AXIS1SPEED
AXIS2ACCEL
AX1S20FFSET
AX1S2SPEED
AXIS3ACCEL
AXIS3OFFSET
AX1S3SPEED

TEXT

: GRIPACCEL

GRIPSPEED
SYRINGEACCEL
SYRINGESPEED
WRISTACCEL
WRISTSPEED

AX1S1SPEED

0 : 1396

0 : 1397

0 : 1340

0 : 1340

0 : 1336

0 : 1338

0 : 1338

0 : 1378

0 : 1361

0 : 1333

0 : 1345

0 ¢ 1344

0 : 1353

0 : 1352

0 : 1356

0 : 1351

0 : 1349

0 : 1348

0 : 1351

0 : 1347

0 : 1350

0 : 1393

0 : 1383

0 : 1392

0 : 1382
1334 : 1334
1333 : 1333
FILE= 0RCA1 cc
0 : 14618

0 : 1616

0 : 1429

0 : 1410

0 : 1422

0 : 1420

0 : 1621

0 : 1616

0 ¢ 1422

0 : 1420

0 : 1621
FILE= ORCA3 cc
0 498
D : 498
488 : 484
485 : 484
489 : 4B
486 @ 484
490 : 484
487 : 4B4
491 @ 4B4
492 484
4Q3 : 484
FILE=ORCA1.CC
165 : 161
168 : 161
162 3 161
166 : 161
149 ¢ 161
143 : 161
167 + 161
170 : 161
166 : 161
FILE=ORCA3.CC
0: 85
0: 85
849 : 843
846 : 843
848 : 843
845 : B43
847 : 843
844 : B3
FILE=ORCA1.CC
180 : 176
177 ¢ 176

1340

1349

1357

1358

1413

1359

1417

1360

516
516

872
872

1361

520
520

876
876

1362

523
523

879
879

524
524

880
a80

525
525

881
881

526
526
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s27
527

528
528



C-00C

: MOVEHAND
: GRIP

: MOVETOCOORD INATESSCREEN
: BUFFER

AXIS2ACCEL
AXIS2SPEED
AXIS3ACCEL
AX1S3SPEED

COMMAND
COMMANDENTRY
ABBREV
CHAR
COMMANDCODE
COMMANDPTR
DUMMYPTR
FORMAT

G

LENGTH
MODULELD
MYMODULEID
NAME

NAME FORMAT
NAMELENGTH
RAMPTR
RESPONSE
SPACES

TYPE

: NEWMONUMENT

NEWNAME

GRIPCOUNTS
PENDINGGRIP
PEND INGSYRINGE
PENDINGWRIST
SYRINGE
SYRINGECOUNTS
WRIST
WRISTCOUNTS

: WAITTYPE

FILE=ORCAZ.CC

FIRSTDISPLAY

I

PENDINGANGLE
PENDINGGRIP
PENDINGHE IGHT
PENDINGREACH
PENDINGSYRINGE
PENDINGWRIST

181 :
178 :
182 :

176
176
176

FILE=ORCA1.CC

0

(V. Y.
£

VOO0 O0O0OO0OOOOOOOODODOO0O
ws se es se o se 84 88 85 sa Es e ev s ve we e e8 ss

.

676
558
583
590
681
671
567
582
635
647
680
560
559
588
558
563
563
554
581
550

FILE =ORCA3.CC

oo

839
836
839
838
837
a38
836
837
836

873

FILE=ORCA1.CC

00000000 O

.

: 1897

s 1955
: 1951
: 1920
: 1938
: 1902
191
: 1947

567
676

672
571

1933

567

598

588
677

701
650

1942

581
600

bbb

685
705
654

582
602

645

657

583
605

647

: MONUMENTSCREEN

583
606

670

673
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670

701

64b
609

67

705

: MOVETOLOCATIONSCREEN
: COMMAND

COMMANDENTRY
ZYMATEPLACE

: ABSOLUTESIGN

ANGLE

ANGLESPEED
AXISFORCE

BUFFER
COMMANDCODE
COMMANOPTR
CURRENTHANDNAME
CURRENTNAME
CURRENTNAMETYPE
DIRECTPATH
ENTRYNOT FOUNDME SSAGE
FIRSTDISPLAY
GRIPACCEL
GRIPSPEED
GRIPTOFORCEVALUE
KANDGEOMETRYPTR
HANDSIGN

HEIGHT
HEIGHTSPEED

CO0OO0O00CODODOODOCOODOO0OODDO0DOOO0O

: 1484

: 1467
s 1484
: 1535
: 1686
1 1632
+ 1600
1 1497
s 1484
: 1483
s 1742
s 1474
s 1477
: 1718
: 1851
: 1823
+ 1657
1 1657
1 1597
: 1739
: 1547
1 1684
: 1630

1698
1633
1603

1484
1679

1677
1493
1721

1663
1662
1598

1696
1633

1639
1620

1486
1739

1829
1699

1669
1663
1600

1638

1645

1623

1486

1830

1825

1669

1639

1650

1491

1834
1827

1645

1491

1835

1651

1491

1836

149N

1839

1516

1841

1516
1677

1516

1516
1677

1516

1516
1679

1516

645 647 647
613 619 625

685

709

1516 1526 1527
1679 1762 1742

1526 1527 1529



c-00C

|

MODULEID
MOVEMENTCOMMAND
MYMODULEID
NAME

NAME FORMAT
NAMELENGTH
NUMBER
OUTPUTVOLTAGE
PEND INGANGLE
PENDINGGRIP
PENDINGHE IGHT
PEND INGREACH
PENDINGSYRINGE
PENDINGWRIST
POSITIONTYPE
RAMPTR

REACH
REACHACCEL
REACHSPEED
REACHTRANSOFFSET
REFANGLE
REFHEIGHT
REFREACH
RELATIVESIGN
RESPONSE

RN1
ROBOTMESSAGE
ROBOTSPEED
ROTARYACCEL
ROTARYTRANSOFFSET
SETABSWARNING
SPACES
SYRINGEACCEL
SYRINGESPEED
TEXT

TYPE
VERTICALACCEL
VERTICALTRANSOFFSET
VIBRATORSPEED
WRISTACCEL
WRISTSPEED
CODE

DICSYMPTR

1462

: 173
: 1484
1 1478
: 1484
: 1483
: 16467
: 1467
: 1554
: 1619
: 1592
1 1572
+ 1582
+ 1587
. 1577
: 1567
: 1724
: 1482
. 1685
: 1633
: 163
: 1633
: 1686
1 1684
1 1685
1 1541
1 1479
1 1497
: 1603
s 1629
: 1633
Qo
: 1703
s 1465
: 1657
: 1657
: 1603
. 1484

1633

1633
1633

: 1611
: 1657
: 1656

1463 :

1462
1463

1731
1680
1522
1680
1679
1674
1468
1835
1620
1698
1753
1696
1697
1758
1748
1727
1678
1697
1639
1633
1639

1735
1537

1474

1645
1639
1645

1735
1543

1474

1651
1644
1651

1680
1510

1632
1651
1651
1466
1669

1651
1651

1669
77

1765
1549

1479

1645

1512

777

1765
1558

1483

1651

1516

17

1765
1761

1674

1518

1780

1767

1675

1518

1782

1772

1677

1611

1806

1772

1677

1629
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FILE=ORCA2.CC

PARAM:

FUNCT:
GLOBL:

: MOVETORACKINDEX

RACKCOMMAND

A

ABORY

coL

COMMANDMODE
CURRENTHANDHE IGHTOFFSET
CURRENTHANDLATERALOFFSET
CURRENTHANDREACHOFFSET
oxC

DXR

ove

DYR

02C

DZR

INDEXWARNING

PEND INGANGLE

PEND INGHE IGHT

PEND INGREACH

RN1

RN2

RN3

RN4

RNS

ROW

X1

Y1

21

INDEX

MOVEZYMATE
ANGLE

OCOOOOOOD
s e o

OO0 COOOOOO0OOOCOO0OOOOOOO0O0O
TEETIRT) .

e oo

907
943
921
915
N7
910
943
944
933
933
934
934
935
935
919
950
910
944
907
908
935
941
942
915
907
908
910

FILE=ORCA3.CC
0:

576

964

941
941

944
955
931

24

941
941

964
933

976

942
942

934

983

945
948

935

983

962
969

984

986

1772 1774

1679 1742 1742

1638 1644 1650 1656
934 934 934 935

1662



c-00C

PARAM:
LOCAL:

: MOVEZYMATETILLACKNOWLEDGE
: CHAR

: PROGRAMMINGCOMMANDSCREEN

GLOBL:

ANGLECOUNTS
ANGLESPEED
CALFACTOR .ANGLE
CALFACTOR .HEIGHT
CALFACTOR.REACH
DIRECTPATH
HEIGHT
HEIGHTCOUNTS
HEIGHTSPEED
PENDINGANGLE
PEND INGHE IGHT
PENDINGREACH
RDIR

REACH

REACHACCEL
REACHCOUNTS
REACHSPEED
REACHTRANSOFFSET
ROTARYACCEL
ROTARYTRANSOFFSET
VERTICALACCEL
VERTICALTRANSOFFSET
WAITTYPE
ANGLECYCLES
AXIS1SPEED
AX1S2SPEED
AX1S3SPEED
DELTAANGLE
DELTAHE IGHT
DELTAREACH

HE IGHTCYCLES
LONGESTCYCLES
MOVES
REACHCYCLES

REACHACCEL
REACHTRANSOFFSET
ROTARYACCEL
ROTARYTRANSOFFSET
VERTICALACCEL
VERTICALTRANSOFFSET

CHAR
ZPCASE

: ZPKEYS

: RACKSETUPSCREEN
: COMMANDENTRY

KANDGEOMETRY
RACKCOMMAND
RACKCOMMANDENTRY

ABBREV

ANGLE

CHAR

coL

COMMANOCODE
CURRENTHANDHE IGHTOFFSET
CURRENTHANDLATERALOFFSET
CURRENTHANDNAME
CURRENTHANDREACHOFFSET
DXC

DXR

DYC

DYR

DZC

DZR

FORMAT

G
RANOGEOMETRYPTR
HEIGHT

LENGTH

MODULEID
MYMODULE 1D

NAME

NAMELENGTH

:OOOOOOOOOOODOOOQOOOOOO
a e s o8 5o es as sa en x

540 ¢

538 :
536 :
546

680
596
596
597
598
573
577
680
597
576
577
561
565
561
678
680
598
678
678
678
678
678
533
539
545
544
543
542
541
540
538
536
546
537

FILE=ORCAZ.CC

0

860

FILE=ORCA1.CC
0:
0:

723

740
733
723

FILE=ORCAZ2.CC

P ===k - K-X-E-X-X-X-N-N-N-N-Ra-N==R= ==~

1064

: 1075

: 1013
: 1000

: 1253

1133
1017
1140
1013
1136
1132
1078

: 11N
: 1173
: 1213
= 1174
: 1214

e oo oo

175
1215
1252
114
1074
1136

s 1248
: 1013
: 1013

1006
1000

596

676
683

597
682
683
563
569
563

598

534
596
628

1075

1074
1001

628

636

578
578

64

1067

1057
1006

1211
1024
1172
1255
1215
1133
1098
1209
1230
1234
1231
1235
1232
1236

1162
1215

1254
1254

1006

658

659

681
681

660

1069
1058
1006

1048
1194

1169

1203
1239

1064

667

668

740

1240
1246

1065

628

742

1067

678
678
678

628
590

1069

636
592

636
590

1083
1149
1251
1164

121N

1074

1078

64k

1078
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644

1099

173
1253

"3 1746 1174

1253

1242

1083 1090 1099 1248

175

125’



c-00C

: RANGECHECKEDSPEEDIN
¢ VARITABLECOMMAND

© VALUE

: MAXSPEED

s RANGECHECKPOSITION
: VARIABLECOMMAND

: VALUE

: RANGECHECKVALUE
: RN1

: NIGH

: REDOPOS!ITIONCONTROL
: BASEAXIS1POS

: RESETMESSAGEAREAANDUART
: TIMEROD

GLOBL:

NAMES

NEWRACK

NUMBER

PEND INGANGLE
PENDINGHE IGHT
PEND INGREACH
RACKCOMMANDENTRYPTR
RACKCOMMANDPTR
RAMPTR

REACH

REACHACCEL
REACHTRANSOFFSET
REFANGLE
REFHEIGHT
REFREACH
RESPONSE

RNO

RN1

RN2

RN3

ROTARYACCEL
ROTARYTRANSOFFSET

VERTICALACCEL
VERTICALTRANSOFFSET
X1

Y1

21

: MOVERACK

TEMPINT

MINSPEED

BASEAX1S2P0S
BASEAX]S3POS
ROBOTCOMMANDCODE
ROBOTMESSAGE
TEXY
WRISTAXIS1POS
WRISTAXIS2POS
WRISTAX1S3POS

TIMERCMD
UARTOFFSET
WORDDATA
ACCESSPTR
CHANNELPTR
CONTROL IMAGE
DESTINATIONID
HOME1D
MAXRXWALT
MAXTXWALT
MYMOOULEID
ouTPUT
POSTTERMCHARS
ROBOTMESSAGE
TERMCHAR1
TERMCHAR2
TYPE

: 1057
: 1009
: 1140
: 1274
1 1272
: 1273
s 995
: 1006
: 1071
: 1131
1M
s 1M
2 1274
: 1272
: 1273
: 1005
11N
: 1132
: 1133
1N
11
HIRRRR!
: 1179
+ 1035
: 1013
: 1
: 11
: 1136
+ 1135
: 1136
993

CO0OO00O0OTOOOO0OCOOCOOOOOODOODOO0DOOCOODDODOOO

2
o

FILE=ORCAY.CC
0 : 2289

0 : 2289
2237 : 2285
2286 : 2285

FILE =ORCA1.CC
0 : 2307

FILE=ORCA1.CC
0 : 144é
1442 @ 1440

FILE=ORCA3.CC
0: 312

314
: 36
: 310
. 312
s 312
: 320
s 322

0CO0OO0OO0O00O
A

FILE=ORCA3.CC
121
17
124
11
110
110
108
101
100
: 103
: 104
:+ 100
: 17
107
100
105
106
102

[~ =R=X=X=-Y-E-N-N-N-RoReRoNoRolegeN=]
ae se se e e . . ee T

1058
1015
1141

1005

1168

1007
1132
1134
1134
173

1188
1035
1251

21
101

1248
1045
1143

1256

1209

1071
1132
1135
1135
1174

1193
1068

319
314
314

128

123
102

1054
1144

1260

1072
1133
1169
1170
175

1212
1068

130

126
103

112
1144

1275

1256
1168
"7
"7
1212

1219
1124

133

126
104

1138
1146

1260
1169
1174
1174
1213

1233
1124

135

128
105

1147
1147

1263
1169
1210
1211
1214

320
320

130
106

1154
1149

1170
1213
1213
1215

321
321

133

107

nn
1152

1209
1214
1214

322
322

135
108

1186
1156

1210

323
323

110

1195
1161

1210

324
324
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1249

171 172 1179

121

325
325

1146

1180
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+ RETURNCHECKSUMOKX
HI |

: SAVECALIBRATIONDATA
+ CALFACTOR.HEIGHT

i: SENDMESSAGETILLGOODSTATUS
HEN

: SETABSOLUTE
: COMMAND
¢ ANGLE

: SETFACTORYCAL

: SETHAND
: HANDCOMMAND
: GRIP

* RESTOREPOSITION
. ANGLE

FIRSTDISPLAY
GRIP

HE1GHT

PEND INGANGLE
PENDINGGRIP
PENDINGHE IGHT
PEND INGREACH
PEND INGSYRINGE
PEND INGWRIST
REACH

SYRINGE

ROBOTMESSAGE
TEXT

: BUFFERINDEX

CHECKSUMINDEX

: RETURNCHECK

RETURNTOEXEC
COMMAND
COMMANDMSG

: ABORT

COMMANDCOOE
COMMANDMSGPTR
RESPONSEID

CALFACTOR.WRIST
ROBOTMESSAGE

KEYPADSTATUS

MESSAGEPTR

MYMOOULEID

NAMEFORMAT

RETURNCODE

RETURNEXCHANGE .EXCHANGEID
ROBOTMESSAGE

HEIGHY
REACH
REFANGLE
REFHEIGHT
REFREACH

CALFACTOR.ANGLE
CALFACTOR .ANGLEZERO
CALFACTOR.GRIP
CALFACTOR.GRIPZERO
CALFACTOR .HEIGHT
CALFACTOR.HEIGHT2ERO
CALFACTOR.REACH
CALFACTOR.REACHZERO
CALFACTOR.SYRINGE
CALFACTOR.SYRINGEZERO
CALFACTOR.WRIST
CALFACTOR.WRISTZERO

SYRINGE

FILE=ORCA1.CC

0 : 1861
: 1865
1 1863
: 1859
: 1861
: 1863
: 1859
: 1860
: 1864
: 1842

[=R-NaNoNoNole-Noieg-g=]
e e .

FILE=ORCA3.CC
0: 212

0: 2%

0: 214

07 : 206
208 : 206
210 : 210

FILE=ORCA1.CC
0 : 2340
0 : 2342
0 : 2338
0 : 2340
0
]

FILE=ORCA3.CC
0 174
0: 162
0 141
0: 179
0: 173
0: 162
0D : 161
0: 160
155 : 155

0 268
0 2n
0 267
0: 269
0 2N
0 267
0

FILE=ORCA2.CC
0: 285
0 : 287
0 : 288



c-00C

FUNCT:

GLOBL

; SETRELATIVE

+ COMMAND

: ANGLE
HE IGHY
REACH
REFANGLE
REFHEIGHY
REFREACH

SETUPROBOTMESSAGE
: BYTESIN

BYTESOUT

LENGTH

ROBOTMESSAGE

TEXT
: COMMAND
DATABYTESIN
DATABYTESOUT

: STOPANDREINITROBOT

: ABORT
ANGLE
BASESTATUS
CHAR
COMMANDMODE
FIRSTDISPLAY
HEIGHT
KEYMESSAGE
KEYPADSTATUS
MOVING
MYMOOULEID
PEND INGANGLE
PENDINGHE IGHT
PEND INGREACH
PENDINGWRIST
REACH
SPACES
STOPKEYPRESSED
STOPPEDMESSAGE
WRIST
WRISTSTATUS

: AXISID

FUNCT: STOPMONITOR

: STOPPROGRAM
: WORDDATA
: BYTESIN

LOCAL:

: MOVING

STOPEXCHANGE . EXCHANGE ID
STOPMONITORACTIVE
STOPTASKME SSAGE

BYTESOUT
CHANNELMESSAGEDESCRIPTOR
CHANNELPTR
CONTROL IMAGE
DESTINATIONID
HOMEID
KEYPADSTATUS
LENGTH

MAXRXWAIT
MAXTXWAIT

MOVING
MYMODULEID
POSTTERMCHARS
RESPONSEID
STOPEXCHANGE .EXCHANGE 1D
STOPKEYPRESSED
STOPMESSAGE
STOPMONITORACTIVE
TERMCHAR1
TERMCHAR2

TEXT

TYPE

ACCESSPTR
COUNTER

FILE=ORCA2.CC

o

278
280
278
279
280
278
279

FILE=ORCA3.CC

145
144
146
144
147
139
139

FILE=ORCA2.CC

(o NaNo N
e wo ee

COO0O0COO0OO00C0O0OO0O0COO0O0OO0OO00OO0O
o es e oo o o8 se ss ss es om v ws

ve o8 en

365
366
377
383
336
372
367
352
332
348
359
366
367
368
369
368
389
334
338
369
378

FILE=ORCA3.CC

252
256

F1LE=ORCA2.CC

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
7

141
140

1425
1428

s 1427
1 1409
: 1624
: 1422
1 1614
: 1613

1442
1429

: 1617

s eo os so e»

1418
1438
1413
1%
1415

s 1415
s 1647
1 1412
1 14651

1419
1420

s 1430

1416
1410
1407

377
384
353

332

1442

1436
1413

143

1424
1437

386
370

357

16448

1446
1414

1432

1438

381

363

1415

1433

1441

147 148
147
388 388
14156 1617
1441

1418

1419

1420

1621
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1422 14624 1427 1428

1426



C-p0C

: STORECOMMANDVARIABLE

PARAM:

: STOREIMMED I ATECOMMAND
: COMMAND

MESSAGEPTR
STOPMESSAGEPTR

: STOREANDCHECKXSYMBOL
: COMMANDENTRY
: CURRENTNAME

NAMELENGTH
RAMPTR

COMMANDVAR]ABLE
VARIABLEDATA

: ABBREV

FORMAT
LENGTH
MODULE!D
MYMODULEID
NAME
NAMELENGTH
SPACES

TYPE
VARIABLEDATAPTR
coL
COMMANDCODE
FORMATCODE

COMMANDENTRY

: ABBREV

COMMANDPTR
FORMAT
LENGTH
MODULEID
MYMOOULEID
NAME
NAMELENGTH
SPACES
TYPE

coL
COMMANDCODE

STOREROBOTPOSITION

: COMMAND

COMMANDENTRY

¢ ABBREV

ABSOLUTESIGN
COMMANOPTR
FORMAT
HANDSIGN
LENGTH
MODULEID
MYMOOULEID
NAME
NAMEFORMAT
NAMELENGTH
RELATIVESIGN
TYPE

: COMMANDCODE
: TELLPOSITION
: ANGLE

FIRSTDISPLAY
GRIP

HE IGHT

PEND INGANGLE
PENDINGGRIP
PENDINGHEIGHT
PEND INGREACH
PENDINGSYRINGE
PENDINGWRIST
REACH

SYRINGE
THREEDIGITFORMAT
TWOD1GITFORMAT

1408

: 1408
1409 ¢

1409

FILE=ORCAZ.CC
1 673

0: 673

0: 673

0: 674
0 »

FILE=ORCA2.CC
. 73
. 723
s 729
:+ 730
: 728
726
: T3
s 3
730
723
722
s 727
719« V7

AT

0COO0O0O0O0O0O0O0OOOO
e os oe e . e .

FILE=ORCAZ.CC

0 : 745
s 742
s 748
s 762
749
747
754
745
750
: 750
: 749
1 742
: 742
: T67
s 746

VOOOODODO0OODO0OO0O0DODOOO

d

FILE=ORCA3.CC
: 1003
975
1043
97s
1003
1043
975
989
1057
: 1017
: 989
+ 1057
: 1013
985

OO0 000O0OO0OOO0OOO0OO0O

743

1005
1045
or7
/M9
1059
1019

705

745

1012
1052

998
1066
1019

708

729

748

1025
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705 706 707 708 708 709 709
709

726 727 728 729 729 730 730
730

745 746 TWT 748 748 TL9 749
749

752 759

1043 1057 107

1028 1035



: TESTHANDPOSITION
: PENDINGGRIP

: TESTNEWFORPENDING
: VARIABLECOMMAND

: TESTZYMATEPOSITION
: PENDINGANGLE

WRIST

PENDINGSYRINGE
PENDINGWRIST

MOVEMENTCOMMAND

PENDINGHE IGHT
PEND INGREACH

0 : 1017
972

FILE=ORCA1.CC
0 : 2326
0 : 2330

FILE=ORCA3.CC
0 : 436
448

999

1012
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1036 1052

: VALUEENTERED
: BUFFER

© VIBRATORUNITS
: VIBRATORSPEED
: UNITS

: TOINTEGER
: BYTEIN
: UPDATELASTNAME
: CURRENTNAME

CURRENTNAMETYPE
1
SPACES

CHAR
I

: BUFFERWIDTH

coL

886

FILE=ORCA2.CC
0: 598
610

FILE=ORCA1.CC
0: 275

0 : 269

0 : 269

265 1 262

6h 1 262
¢63 :

FILE=ORCA1.CC
141 ¢ 140

294
293

295
300

LOCAL:

WRISTCALIBRATIONSCREEN

: ACCESSPTR

c

CAL

CALFACTOR.GRIP
CALFACTOR.GRIPZERO
CALFACTOR . SYRINGE
CALFACTOR,SYRINGEZERO
CALFACTOR.WRIST
CALFACTOR.WRIST2ERO
CHAR

F

PENDINGGRIP
PENDINGSYRINGE
PENDINGWRIST
ROBOTMESSAGE

SPACES

TEXTY

WIDENUMFORMAT
WORDDATA

ZYMATEHANDPROGRAMMING
BASEPAGE

CHAR

DUMMYPTR
FIRSTDISPLAY
GRIPACCEL
GRIPSPEED
PRESSRETMESSAGE
SPACES
SYRINGEACCEL
SYRINGESPEED
WAITFORRETURN
WRISTACCEL
WRISTSPEED
ZPCASE

ZPKEYS

FILE=0RCA1.CC
: 1123
: 1070
2 1066
: 1085
: 1116
: 1087
: 1115
: 1083
1114
: 1072
: 107
: 1085
: 1087
: 1083
: 1119
: 1084
: 1119
1M
: 1125

COO00O0O0O0CO0OO0OO0O0O0ODOODOOOOO

FILE=ORCA1.CC

1 2066
: 2072
s 2142
: 2062
: 2076
: 2076
2127
2075
2076
2076
: 2074
: 2076
1 2076
s 2065
: 2056

COO0OOO0OO00DODO00DO0OOLOOO0O

235

1143
1113

1112
111
1073

2075

1073

1073

1073

1075

2089

1013 1028 1029 1035
603 603

279 279 279 292
286 290 292 293
158

1076 1081 1092 1106
1125 1126 1127 1128

2095 2095 2138 2138

1129

1130

1053 1066 1067
300
303 303 304



c-poc

FUNCT:

2ZYMATEHANDWAIT

 ABORT

AXISERROR
DUMMYPTR
MAXRXWAIT
MOVING
ROBOTME SSAGE
TEXT
WRISTSTATUS

: HOLDMSG

FILE=ORCA3.CC
: 80
m
789
s
778
7
780
780

OO0 O0OO0DO0O0OO
ar ss 84 as es en ss ae

~
~

79
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794 803

: ZYMATEPROGRAMMING
1 ANGLESPEED

BASEPAGE

CHAR

OUMMYPTR
FIRSTDISPLAY
HE1GHTSPEED

MA I NMESSAGE
PRESSRETMESSAGE
REACHACCEL
REACHSPEED
REACHTRANSOFFSET
ROTARYACCEL
ROTARYTRANSOFFSET
SPACES
VERTICALACCEL
VERTICALTRANSOFFSET
WAITFORRETURN
ZPCASE

: ZPKEYS

FILE=ORCA1.CC
0: 21N
0 : 2150
0 : 2167
0 : 2266
0 : 2156
0: 2171
0 : 2241
0 : 2251
0: 217
0: 2171
0: 217
02171
0 : 2171
0 : 2170
0: 221
0: 217
0 : 2169
0 .

9

~n
—
Fs

2164
2256

2239
2257

2246
2259

2172
2256

2186 2186 2198 2198 2221 2221 2264 2264

2249
2174

: 2YMATEWAIT
: ABORT

AXISERROR
BASESTATUS
OUMMYPTR
MAXRXWALT
MOVING
ROBOTMESSAGE
TEXT

: WAITTYPE
: HOLDMSG

THERMALMSG

FILE=ORCA3.CC

0: 423
0: 335
0 : 369
0: 412
0: 361
0 : 366
0 361
0: 369
331 : 330

376 379 385 391 403 410 414



C-DOC
COMPLEXITY ANALYSIS
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Function vs Complexity/Quality

L 2) PYTR T e a 2 2 44 LA A4 L)

path 'C' CODE CMMNT Total
COMPLXTY Stmts Lines Lines Lines

(natt) ORCA1.CC 0 205 263 307 529
BASECOORD INATESCREEN ORCA1.CC 7 26 36 2 38
BASEFKEYS ORCA2.CC 19 51 95 1 101
BASEFUNCTIONSCREEN ORCA1.CC 1 14 16 1 19
BASESENSESCREEN ORCA1.CC 7 n 41 2 43
BASESPEEDSCREEN ORCA1.CC 8 30 40 2 42
CALCULATEBASEAXISCOUNTS  ORCA3.CC 1 ) 7 0 9
CALCULATEHANDAX!SCOUNTS  ORCA3.CC 2 8 14 0 17
CALIBRATIONSCREEN ORCAt.CC 9 57 81 9 94
CHANGELOCAT JONSCREEN ORCAY.CC 8 33 49 0 53
CLEARFUNCT I ONAREA ORCAY.CC 3 5 1 0 13
CLEARKEYBOXES ORCA1.CC 2 4 8 13 21
CLEARNAMEAREA ORCAY.CC 1 3 S 1 7
COMMUN 1 CATEWI THROBOT ORCA3.CC 4 1" 19 1 22
COMPUTEABSOLUTE ORCA2.CC 1 [ 6 0 8
COMPUTECHECKSUM ORCA3.CC 2 8 12 0 14
COMPUTEHAND ORCAZ2.CC 1 4 6 1 8
COMPUTERACKLOCATION ORCAZ2.CC 4 18 N 3 36
COMPUTERELATIVE ORCA2.CC 1 4 6 0 8
DELETECOMMANDSCREEN ORCA1.CC 5 19 35 1 41
DISPLAYBASEFORCES ORCA2.CC 4 20 34 0 39
DISPLAYBASEFUNCTIONKEYS ORCA1.CC 1 1 13 0 15
DISPLAYCOLLISIONME SSAGE ORCA2.CC 9 25 5SS 0 60
DISPLAYCURRENTGRIPFORCE ORCA2.CC 2 8 14 0 17
DISPLAYCURRENTHAND ORCA2.CC 2 4 8 0 10
DISPLAYHANDFUNCTIONKEYS ORCA1.CC 1 10 12 0 14
DISPLAYMAINSCREEN ORCA1.CC 2 20 24 0 26
DISPLAYNUMBER ORCA3.CC 1 13 15 0 17
DIVRND ORCA3.CC 2 7 13 1 15
DOBASEZEROS ORCA1.CC 12 30 54 2 57
porag ORCA1.CC 8 35 61 1 68
+] "TIONCONTROL ORCA3.CC 2 24 30 1 33
Dt STZEROS ORCA1.CC 12 30 54 1 57
UPPER ORCAZ.CC 2 6 12 0 15

G. -ASEFORCEVALUES ORCA3.CC 1 8 10 2 14
GETCALIBRATIONDATA ORCAZ2.CC 2 14 20 1 23
GETDICTIONARYHANDOFFSETS ORCA2.CC 1 4 6 0 8
GETPOSITION ORCAZ2.CC 13 S0 99 9 112
GETSCALEDDATA ORCAY.CC 1 3 ) 0 7
GETSCALEDRN1 ORCAY.CC 3 1 19 0 22
GETWRISTFORCEVALUES ORCA3.CC 1 7 9 1 11
HANDCOORD INATESCREEN ORCAY.CC 7 26 36 2 38
HANDDEFINITIONSCREEN ORCAY.CC 12 80 119 -] 131
NANDFKEYS ORCA2.CC 17 46 82 1 86
HANDFUNCT IONSCREEN ORCA1.CC 1 1" 13 1 16
HANDSENSESCREEN ! ORCA1.CC 7 29 39 2 41
HANDSPEEDSCREEN ORCA1.CC 8 30 40 2 42
INITZYMATE ORCA1.CC 92 612 583 13 628
INIT2YMATEROBOT ORCA2.CC 3 55 61 12 74
INPUTANDMOVE TORACK INDEX ORCA1.CC 3 16 24 0 27
LOADDATABASE ORCA3.CC 4 30 &4 0 49
LOADDATABASEWAIT ORCA1.CC 1 12 14 0 15
LOADDATAWRIST ORCA3.CC 4 26 38 0 43
LOADDATAWRISTWALT ORCA1.CC 1 9 11 0 12
MONUMENTSCREEN ORCA1.CC 20 98 158 [ 174
MOVE HAND ORCA3.CC 2 9 13 0 15
MOVEHANDTILLACKNOWLEDGE  ORCAZ2.CC 2 4 8 1 1
MOVETOCOORD INATESSCREEN  ORCA1.CC 14 38 66 0 68
MOVETOLOCAT IONSCREEN ORCA1.CC 65 270 349 36 398
MOVE TORACK INDEX ORCA2.CC 9 41 74 13 92
MOVEZYMATE ORCA3.CC 19 70 118 29 154
MOVEZYMATETILLACKNOWLEDGE ORCA2.CC 2 S 9 2 13
PROGRAMMINGCOMMANDSCREEN ORCA1.CC 9 3% Y3 2 46
RACKSETUPSCREEN DRCA2.CC 33 181 271 4 288
RANGECHECKEDSPEEDIN ORCA1.CC 3 9 17 o] 20
RANGECHECKPOSITION ORCA1.CC 3 6 14 0 17
RA  "HECKVALUE ORCA1.CC 3 8 16 0 19
r 1ISITIONCONTROL ORCA3.CC 1 18 20 0 22
[N MESSAGEAREAANDUART ORCA3.CC 1 30 32 19 41
RESTOREPOSITION ORCA1.CC 1 9 1 0 13
RE TURNCHE CKSUMOK ORCA3.CC 3 1" 19 0 22
RETURNTOEXEC ORCAY.CC 2 4 8 1 10
SAVECAL IBRATIONDATA ORCA2.CC 1 7 9 0 1"



c-poC

SENDMESSAGET1LLGOODSTATUS ORCA3.CC

§f  OLUTE

S .TORYCAL

: ND

SE'xELATIVE
SETUPROBOTMESSAGE
STOPANDRE [N TROBOT
STOPMON 1 TOR
STOPPROGRAM
STOREANDCHECKSYMBOL
STORECOMMANDVARIABLE
STORE |MMED | ATECOMMAND
STOREROBOTPOS 1 TION
TELLPOSITION
TESTHANDPOSITION
TESTNEWFORPEND ING
TESTZYMATEPOSITION
TOINTEGER
UPDATELASTNAME
VALUEENTERED
VIBRATORUNITS
WRISTCAL IBRATIONSCREEN
ZYMATEHANDPROGRAMMING
ZYMATEHANDMALT
ZYMATEPROGRAMMING
ZYMATEMAIT

TOTAL SYSTEM SUMMARY

ORCA2.CC
ORCA2.CC
ORCAZ2.CC
ORCA2.CC
ORCA3.CC
ORCA2.CC
ORCA3.CC
ORCA2.CC
ORCA2.CC
ORCA2.CC
ORCA2.CC
ORCAZ2.CC
ORCA3.CC
ORCA3.CC
ORCA1.CC
ORCA3.CC
ORCA3.CC
ORCA2.CC
ORCA1.CC
ORCA1.CC
ORCA1.CC
ORCA1.CC
ORCA3.CC
ORCAY.CC
ORCA3.CC

22
20

38

38
10
16
15
a3
52
16

-

16

n
35
1"
58
76
26
21 101
17 54

-
NNOEBUN NN NEENNWEN O — = -V — 0

680 3190

121

a1

VNS WD+ 00 2NOODOOMO 200000

548

40
11
32

13
6%
14
51
24
22
a1
39
105
41
14
4
15
19

20
93

124
104

5516
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